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Wherever horsepower goes... the right wire should lead it 


Every new.day brings new inventions with new needs for special wires 
to control a different use of horsepower. Belden engineers have 
pioneered with every facet of the industry—understand—meet 
these needs, What's more, Belden is your complete source for all wires 
of a quality that means consistent savings in your production lines. 


if it’s worth engineers’ time 
it’s worth engineered wire 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


Magnet Wire * Lead Wire * Power Supply Cords, Cord Sets and Portable Cord ° Aircraft Wires 
Welding Cable * Electrical Household Cords * Electronic Wires * Automotive Wire and Cable 
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NEW DEPARTURE PILLOW BLOCKS- 
BUILT FOR LOWEST MAINTENANCE 


New Departure adapter ball bearings are sealed 
and lubricated for life. 

@ Design is compact and rigid—fits easily 
in limited space. 

@ No grease nipples or other protruding lubri- Bearings are easily applied 
cating fixtures n 

e Pillow blocks are easily mounted without need 
for any special tools. 

@ New Departure ball bearings are high capacity, 
precision-built for long life. 

e@ Bearing and block surfaces are spherical to 
accommodate any misalignment. 

e@ Thirty-two shaft sizes, 4” through 2154”, 
for wide variety of applications. 

e@ Interchangeable with most other 

makes of pillow blocks. 

















to shafting and are posi- 
tively locked in position 
with eccentric cam locking 
> collar and set screw. 



























Elongated bolt holes 
designed to accommodate 
practically every type of 
spacing for hold-down bolts. 
























Mounting pads are furnished with 
each New Departure Pillow Block to 
assure easy interchangeability with 
all pillow blocks having a high base- 
to-center dimension. 













New Departure Pillow Blocks employ per- 
formance-proved -Type AE adapter ball 
bearing with Sentri-Seals for long-life pro- 
tection against dirt or grease leakage. 


Send for Catalog PBC 
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NEVV EPARTURE 
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING ROLLS L/KE A BALL 
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only 12 to 16 week 
delivery on fractiona 
horsepower motors 


Now and in the future, faster delivery ...12 to 16 weeks... 
on Bodine fractional horsepower motors built to order! 
Why? Bodine Electric Company has transferred its 
manufacturing operations into this spacious new plant. 
Vastly expanded production facilities . . . improved 
production methods result in much faster and more 
efficient production . .. without sacrificing one iota of 
Bodine’s reputation for building the quality motor of the 
industry. 


And the added production and warehousing facilities 
make it possible for Bodine to offer more than 265 
different standard, stock types and sizes. . . ready 
for fast shipment. 


You also get much faster delivery on your built-to-order 
sample test motors and reducers for prototypes . . . five to 
six weeks for standards . . . five to nine weeks for specials 
that do not require engineering or testing . . . and only 
eight to twelve weeks for those requiring special 
engineering and testing. 


For more information, contact Bodine Electric Company, 
2256 W. Ohio St., Chicago 12, lil. ... or check your Sweet's Product Design File. 





fB O D | N = New Bodine Electric Company plant on Chicago's northwest side 
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MOTORS 
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Bodine builds fractional horsepower motors 

for manufacturers of: adding machines, letter openers, 
sanders, vending machines, exhaust fans, duplicating 
machines, hand dryers, portable tools, sound recorders 
air conditioners, check protectors, respirators, voltage 
regulators, X-ray timers, traffic signal timers, stirrers, 
calculating machines, envelope sealers, and for 

many other applications. 


‘ 
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SUPPLY CORDS 
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For many years, General Electric has helped 
leading manufacturers solve product wiring 
problems. This experience in developing wires, 
cables, and cords as important product com- 
ponents, has resulted in a line so comprehen- 
sive and flexible in meeting application 
requirements that it has become the standard 
for many design engineers. (A few of the many 
types available are shown here.) And, where 
special constructions may be needed, product 


You can make 


the right selection from 


General Electric's full 


‘ e von 
; > 
\ 3 


designers can call on General Electric engi- 
neers for assistance in meeting out-of-the- 
ordinary wiring needs. 

Write for your free copy of “G-E Wires, 
Cables and Cords for Product Designers.” 
Address SectionW210-1122, Wire and Cable 
Department, General Electric Company, 
Bridgeport 2, Connecticut. 


*Registered Trade-mark General Electric Company 
**Trade-mark General Electric Company 


Progress /s Our Most Important Product 


GENERAL GQ ELECTRIC 


ELECTRICAL MANUFACTURING 
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SUPPLY CORDS 


Types SO, SJO, S, SJ, SV—Resistant to oil, water, acids, alkalies 
and heat. Available for light, medium, or heavy duty on house 
hold appliances, office machines, portable tools and for use in 
extreme conditions such as garages, packing houses, chemical 
plants, etc. 

Type SP—For light-duty applications in damp locations and for 
floor lamps, clocks, radios, etc. 

PREENX* heater cord—Outwears fabric-type cords. Water-, 
oil-, and grease-resistant. 300 volts, for 90 C service. 

Type SPT rip cord—For table and floor lamps, radios, fans 
and other small devices. Smooth, attractive, long-wearing finish 
Type SPT-3 Flamenol* — Parallel power supply cord with 
grounding conductor — The amazing new extra-slim, flexible 
power supply cord for refrigerators, air conditioners, de- 
odorizers, etc. (Cross-section only 42” x %”.) 


APPLIANCE AND FIXTURE WIRE 


Flamenol appliance and fixture wire—For general internal 
or external wiring of lighting and similar fixtures, and internal 
wiring of radios, refrigerators, washing machines, and the like 
Flamenol appliance wire—For wiring appliances where high 
temperature rating is required. 600 volts, not exceeding 90 C 
and 105C. 

Silicone rubber appliance and fixture wire—For sun lamps, 
therapeutic devices, and other high-wattage units. 600 volts, 
200 C maximum copper temperature. 

Deltabeston* appliance wire—Available with smokeless or 
moisture-resistant insulation. 

Deltabeston appliance lead wire—Recommended for use on 
appliances such as sterilizers, etc., where heat is a problem. 
Deltabeston fixture wire—For all types of interior lighting 
fixtures and other high-wattage units such as sunlamps, etc. 
Deltabeston range wire—An improved appliance lead wire 


designed for increased dielectric strength and moisture resis- 
tance. 300 volts, 125 C. 


MAGNET WIRE 


Alkenex** wire—Insulated with a heat-resistant film that per- 
mits lighter, more compact motors... raises motor ratings as 
much as 25%. Temperatures up to 150C, exceeding Class B 
requirements. 

Formex* wire—Designed for motors, coils, and other windings 
where space is at a premium and resistance to moisture, fumes, 
and abrasion is required. Class A, temperatures up to 105C. 
Deltabeston wire—For winding motors, lifting magnets, brake 
coils, generators, etc., subject to high-ambient temperatures 
and intense operating heat. Class B, temperatures up to 130 C. 


APPARATUS LEADS 


Flamenol machine tool wire—Small diameter, color coded, 
acid-, and oil-resistant. (90 C in air, 60 C in water, oil or coolant 
600 volts.) 

Silicone rubber apparatus leads—Class H—For high-temper- 
ature application where flexibility is required, such as motor 
and transformer leads. 600 volts, 200 C. 

Geoprene* motor leads—For fractional hp motors, coils, bal- 
lasts, etc., particularly for use where wire must stand elevated 
temperatures. 

Deltabeston switchboard wire—Will resist heat, fiame, oil 
and corrosive vapors. 
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in This issue 


Design Considerations 
Thermal Design Factors 
Components, Electrical / Electronic 
Semiconductor Devices 


Your Classification: 


Design of Fins for Cooling of Semiconductors 


By employing a minimum of simplifying assumptions, a work- 
able method of analytically designing cooling fins is derived. 
Semiconductors are used as a typical example of components 
which permit heat removal by the use of fins. Numerical ex- 
amples and time-saving nomograms are included to support 
the general equations presented. 


Werner Luft, International Rectifier Corp.. El Segundo, Calif. 
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Materials, Electrical / Electronic 


Your Classification: 
Magnetic Materials 


Magnetic Properties of High-Aluminum Iron Alloys 


The magnetic characteristics of 14 to 17 per cent (by weight) 
iluminum-iron alloys which have been recently developed 
compared to oriented 3 per cent silicon iron and 50 per cent 
nickle iron, Also, comparative data on two new high-permea- 
bility low-remanence aluminum-iron alloys with residual in- 
duction of less than 1 kilogauss—without an air gap. 


D). Pavlovic and K. Foster, Materials Engineering Department, 
Westinghouse Electric Corporation, East Pittsburgh, Pa. 
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Design Considerations 


Your Classification: 
Appeorence 


Product Identification Plates as Designed-In Components 


Nameplates, instruction plates, escutcheons, scale plates and 
similar elements have both an appearance and functional 
purpose in product design. Each application should be based 
on proper use of optimum shape, color, typefaces, selection of 
basic material and fabrication method. Specific design con- 
siderations are discussed, examples of good and bad design 
are cited, and a checklist of various types of identification 
plates related to application areas is provided. 


D. R. Witt, Imagination Unlimited, St. Paul, Minn. 


Electrical Manufacturing 1957 November p 122 4pp 


A double-function briefing of 
the feature articles content each 
month: 

(1) A quick interpretation ot 
the content of the article. 


Control 
Systems and Servos 


Your Classification: 


“Digimatic” Control for Contouring Machines 


Universality and simplicity of operation are the key features 
of a new all-automatic, digital control system using magnetic 
tape as the intermediary between computer and machine- 
mounted servos. Its application to a vertical milling machine 
and some of the detailed circuits of the servos are illustrated 
and discussed here. 


J. Rosenberg and W. Broadwell. Electronic Control Systems. 
Inc.. Los Angeles, Calif. 
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Components, Mechanical /Structural Your Classification: 


Housings 


Effect of Housing Design on Blower Performance 


For the benefit of the designer of blower equipment employing 
single-inlet centrifugal impellers of the squirrel-cage type, 
effects on blower performance of variations in scroll shape and 
diffuser angle, housing width with respect wheel width and 
axial placement of wheel, and shape of inlet ring are analyzed 
on the basis of laboratory test data. 


Erich J. Brandt, The Torrington Manufacturing Co., Torring- 
ton, Conn. 
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Design Considerations 
Reliability 


Your Classification: 


Reliability and the Component Engineer 


Role of the component engineering specialist in providing ap- 
plications engineering data to the circuit designer and pack- 
aging specialist. Examples show how a component engineering 
group may analyze electronic part failures to improve reli- 
ability through more realistic parts selection, testing, and 
application. 


Robert W. Brown, Pilotless Aircraft Div., Boeing Airplane Co.. 
Seattle, Wash. 
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ELECTRICAL MANUFACTURING 














(2) An indexed, subject-classi- 
fied annotated reference to the 
article that can be easily clipped 
for pasting and filing on stand- 
ard 3x5 cards. 


tion. 


Space is provided for insertion 
of your own subject classifica- 


If you want to adopt the 
ELECTRICAL MANUFACTUR- 


ING Functional Subject Classi- 
fication, a copy will be sent to 
you without charge. Just circle 
No. 736 on the Reader Inquiry 
Service Card on page 17. 


Components, Electrical /Electronic 
Shielding Devices 

Design Considerations 
Nuclear Radiation Effects 


Your Classification: 


Nuclear Shielding Materials for Electronic Circuits 


Standard enclosures for electronic circuits fail to provide 
effective shielding against nuclear radiation. Devices and equip 
ment operating in nuclear-powered aircraft and in other nu- 
clear environments have to be designed with adequate pro- 
tective shielding. This article reviews the mechanism of nuclear 
radiation effects, discusses pertinent properties of shielding 
materials, and presents specific shield design considerations. 


J. R. Hendrickson, Sr., Defense Electronic Products, Radio 
Corporation of America, Camden, N. J. 
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Design Considerations 
Component Design Factors 
Testing 
Materials 


Your Classification: 


Analysis and Elimination of Corona Effects 


The mechanisms of corona occurrence and its effects are 
analyzed through a study of chemical reactions. Design meth- 
ods for elimination of corona by means of increased spacing, 
improved configuration, and shielding are discussed and ex- 
amples are shown. Five methods for testing and locating corona 
are described. 


C. E. Mercier and W. E. Elliott, Allis-Chalmers Manufacturing 
Company, Milwaukee, Wisc. 
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Components, Electrical /Electronic 
Semiconductor Devices 
Testing 
Components 


Your Classification: 


Specification and Measurement of Power Transistor 
Parameters 


\ description of the most important power transistor param- 
eters and applicable measurement circuits. Maximum voltage 
and current, collector and emitter cut-off current, large signal 
characteristics and transconductance are included. 


Bernard Reich, U. S. Army Signal Engineering Laboratories, 
Fort Monmouth, New Jersey 
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Production and Assembly Techniques 
Hermetic Sealing 

Design Considerations 
Reliability 


Your Classification: 


Environmental Protection with Hermetic Sealing 


The importance of hermetic sealing in obtaining reliability, in 
components for commercial as well as military applications, 
continues to increase as faster speeds and higher altitudes are 
obtained. The various factors to be considered in choosing the 
filling gas and in measuring the leakage rate are discussed and 
some new developments in the field are described. Helpful 
figures for the design of hermetically sealed units are given 
for future reference. 


W. Brown. General Hermetic Sealing Corp., Valley Stream, 
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Product Design Case History 
Appliances 

Design Considerations 
Human Engineering 


Your Classification: 


Machine-in-Use Study Guides Redesign 


Two new British office-machine designs, one for embossing and 
the other for printing, in which the design consultant made 
full use of applied psychology research in human factors. The 
opportunity for depth study of these questions was unique, 
since the machine manufacturer also extensively uses his own 
machines. 


Michael Farr. Editor, Design, London, England 
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Components, Electrical / Electronic Your Classification: 


Magnetic Components 
Control 
Systems and Servos 


Try Mercury Plunger Relays 


A review of the construction, operation, general characteristics, 
advantages and limitations of plunger-type mercury relays for 
power switching in applications requiring high reliability with 
no maintenance. 


Jack J. Bernstein, Ebert Electronics Corporation, Queens Vil- 
lage, N. Y. 
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mPURE CONNECTORS 


} e only miniature connector line fully conforming 
to the.“E” REQUIREMENTS OF MIL-C-5015C. 


Meet minniE—a complete line of miniature connectors with outstanding 
reliability features! The first miniatures to meet fully the ‘‘E’’ performance 
requirements of MIL-C-5015C, minniE’s are environmentally sealed to resist 
moisture and humidity; ruggedly built to resist shock and vibration; imagina- 
tively designed to provide application versatility. 


FEATURES 


1. Environmentally sealed with unitized back end 
grommet. (Also available with provision for potting.) 
Either grommet seal or potted seal meets moisture 
resistance requirement of MIL-C-5015C, Paragraph 
4.5.21. 










aa 


ee! 


or 
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2. Spring-loaded coupling ring provides a positive 
locking action in the bayonet slot, and a constant 
compensating force which eliminates the effects of 
resilient face seal compression set. 


3. Stainless steel bayonet slots and pins reduce wear 
and frictional characteristics. The three pin bayonet 
coupling minimizes the rocking action of the mated 
plug and receptacle. 

4. Flattened incline angle of bayonet slots reduces 
mating force requirement. 

5. Hooded contacts resist test prod damage as defined 
in Paragraph 4.5.14 of Amphenol Specification 
340-43-2108. 

6. Unitized grommet seal; clamp and grommet form a 
single unit for ease of assembly and maintenance. 


eT eT 


Oe Seed ee et Eee 


7. Face seal gasket with individual barriers to isolate 
each contact. 

8. Hard insert dielectric (plus resilient face seal) posi- 
tively retains contacts with no possibility of con- 
tacts being pushed out of the insert. 

9. A visual full engagement indicator is included in the 
design to insure the user that he has fully engaged 
the connectors. The indicator is an orange line 
around the receptacle shell. 


e When using mated sealed connectors, no derating 
for altitude is necessary at 70,000 feet. 


e Test voltage 1,500 volts RMS 70,000 feet on sealed 
connectors. 


e Vibration per Method 204 of MIL-Std-202A. 10 to 
2,000 cps at 20 g’s. 


e Temperature cycling range per MIL-C-5015C, Para- 
graph 4.5.3 increased to 257°F. maximum and 
—67°F. minimum. 


send COUPON for Complete Catalog 


AMPHENOL ELECTRONICS CORPORATION 1830 S. 54th Ave., Chicago 50, Illinois 
Please send me a copy of MINNIE. catalog. 
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AVAILABILITY: 


4 CONSTRUCTIONS: “E”, Potting, Jacketed Cable. 
Cable Clamp 

5 SHELL SIZES: 12, 14, 18, 20, 22 

17 INSERT ARRANGEMENTS: Up to 48 contacts; coax 
and hermetic seals also 
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COMPANY. 












NUMBER & STREET. 
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Research 
Horizons 





Sub-Subminiature 
Permanent Magnets 


Applicability of Cunife permanent 
magnet materials to extremely thin 
wire shapes—down to 0.005 in. diam 
is reported by the National Bureau of 
Standards magnetic measurement lab- 
oratory. Cunife, an alloy of approxi- 
mately 60 per cent Cu, 20 per cent Ni, 
and 20 per cent Fe, has been known for 
a number of years for its unusual 
combination of mechanical and mag- 
netic properties, including an ability 
to be cold-drawn into wire. Studies 
have shown that even if this material 
is cold worked to the point where 
magnetic properties may be adversely 
iffected, such properties may be re- 
covered or improved by simple heat 
treatment or baking. 

Such studies, however, have been 
made only on Cunife in large wire 
sizes, such as its commercial size 0.025 
in, diam. The NBS work on Cunife has 
been in wire diameters of the order 
of a few thousandths of an inch. Re- 
sults, in summary are as follows: 

1. Heat-treating temperature  be- 
tween 610 and 620 C was found to 
give a maximum value for the coercive 
force for all wire diameters. Final 
procedure was to heat the wires em- 
bedded in iron filings to 610 C, hold 
them at this temperature for 1 hr, and 
then to allow them to cool slowly to 
room temperature. Wire was bright 
and showed no noticeable signs of sur- 
face oxidation. 

2. Cold reduction of this wire from 
0.025 in. to 0.005 in., caused decrease 
in the coercive force fom 550 oersteds 
to 50 oersteds. Subsequent heat treat- 
ment restored the initial coercive force 
until the reduction in area exceeded 
85 per cent; that is, the diameter was 
reduced to approximately 10 mils. Fur- 
ther reduction in area caused a sharp 
decrease in the value of the coercive 
force after heat treatment. 

3. Value of the residual induction 
remained approximately constant until 
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the reduction in area exceeded 80 per 
cent. It then decreased sharply for fur- 
ther increases in cold reduction. After 
the successive samples of wire were 
heat treated, the residual induction for 
each wire size increased to or exceeded 
the initial value for the 0.025-in. diam 
wire. 


Ultra-Pure 

Silicon 

Extremely pure silicon for semiconduc- 
tor use may be obtained by means of 
new boron-removal technique devel- 
oped at Bell Telephone Laboratories. 
Of the impurities normally encountered 
in commercial grades of silicon, boron 





Analog Computer in Materials Research: 
Research projects in rubber and plastics 
are planned with the help of this analog 
computer set up in the new Research 
Center of United States Rubber Com- 
pany, Wayne, New Jersey. 


has been the most difficult to remove. 
The new BTL technique is expected to 
overcome this problem. Essentially it 
involves a boron reaction with water 
vapor as a result of which the boron 
oxidizes and the oxidation products 
evaporate. 

With the use of this technique, and 
the zone-refining methods previously 
developed at BTL, it appears possible 
to produce silicon with a boron con- 
centration less than 1 part in 10 bil- 
lion, and with a resistance greater than 
3000 ohm-cm. 


Heat-Resistant 
Buty! Rubber 


A continuous temperature of 400 Ff 
and short-time peak temperatures of 
over 700 F can be sustained by a new 
and improved type of butyl rubber 
(HTB) developed by United States 
Rubber Company. In comparison, max- 
imum continuous heat resistance of 
natural rubber is 250 F, GR-S synthetic 
rubber, 275 F. and standard butyl rub- 
ber, 300 F. At present used in con- 
veyor belts for equipment carrying 
extremely hot materials, other appli- 
cations are seen in gaskets, seals and 
diaphragms and other molded parts for 
high temperature service. 


Electromagnetic 
Interaction Pump 


A single-phase electromagnetic pump 
(U. S. Patent No. 2,770,196) for pump- 
ing liquid metals is so designed that 
the exciting winding is removed from 
close proximity to the liquid metal 
circuit. Efficiency compares favorably 
with that of d-c pumps. 

Pump comprises a closed primary 
iron circuit with a radially laminated 
part; a primary winding for the pri- 
mary circuit; a duct of curved section 
around a length of the radially lam- 
inated part arranged to conduct liquid 
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metal in a direction along that part; 
a partial secondary iron circuit with 
bridge members that have further ra- 
dial laminations. One end is in low 
radially 
laminated part and the other end forms 
a pole piece around the duct. 

The patent described here is one of 
some 50 patents recently offered to in- 
dustry by the U. S. Atomic Energy 
Commission on a non-exclusive, royalty- 


reluctance contact with the 


free basis. 


Simplified Technique 
for Aluminum Soldering 


New techniques for joining aluminum 
and its alloys, announced by Bell Tele- 
phone Laboratories, are expected to 
solve one of the most persistent prob- 
lems in the application of this metal. 
(An inexpensive and stable zine-base 
alloy is used as preferred solder; no 
flux or vigorous abrasion is needed. 
Joints obtained by these techniques are 
said to be stronger than commercial 
aluminum. The techniques developed by 
BTL are expected to find wide use in 
industry. 

Soldered joints made by this method 
are assured of long-term stability since 
the zine-base alloy used for soldering is 
free from deleterious elements such as 
bismuth. A 
small content of magnesium is added 


tin, lead, cadmium and 


to increase stability and several per 
cent of aluminum may be added. In 
application of the solder it is not neces- 
sary to remove rolling mill oils o1 
surface oxides from the aluminum. Ap- 
plication of the solder to the heated 
aluminum surface causes solder to pen- 
etrate oxide and wet the aluminum. 
The oxide film readily peels off. 


High-Purity Alumina 
Missile Radomes 


Combination of excellent electrical 


properties, physical strength, and 
resistance to extreme atmospheric con- 
ditions of high speed and high tem- 
peratures have led to successful devel- 
opment of ceramic radomes for missile 
applications. Reinforced plastics mate- 
rials, normally used for this purpose, 
have been found to char and decrease 
in strength when subjected to extreme 
heat. 

{ A1008) 


strengthened by an admixture of an 


High-purity alumina 
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organic binder is the basic material. 


Four-step production technique is as 
follows: 

1. Alumina mixture is applied with 
spray gun onto a chrome-plated 
steel core and is oven dried in 
place. 

Entire assembly is covered with 
neoprene bag. placed in a special 
pressure vessel, and is subjected 

to a pressure of about 30,000 psi. 

The compacting operation —pro- 
radome_ with 
sufficient strength so that it can 
be stripped off the steel core and 


vides the ceramic 


given a preliminary firing at 2200 
F to 2250 F. 

Machining on a lathe to final wall 
thickness +0.001) 


then follows. 


(tolerance 


Final firing at 3000 F in a regen- 
erative type kiln completes proc- 
ess. 

Prototype radomes measure 6° in. 
diam and 18 in. high. Work has been 
done by Gladding, McBean and Com- 
pany. Los Angeles. for Air Research 
and Development Command. 


Radiation 

Slip-Up 

Our August item, “Radiation for Sale,” 
page 10, contained an incorrect de- 
scription of the “rental facility” made 


High Temperature Tests Alloys: 
Special optical strain gage (142 x %4 x 
% in.) developed by the Westinghouse 
Materials Engineering Department to test 
alloys designed for operation at 1200 
to 1250 F is a modification of a standard 
gage used for room temperature tests. 
Special problem was the mirror surfaces. 
[he gage utilizes a silver brazing of a 
Vg-in. x e-in. strip of 30-mil thick 
platinum to Refractaloy alloy knife-edge 


blocks. 


available by the High Voltage Engi- 
neering Although _ this 
company manufactures both linear and 
Van de Graaff 
only the latter type is made available 
to industry on a rental basis . ... This 
department also should have _ its 
knuckles rapped for giving the com- 
pany’s recent location at Cambridge, 
Mass., as its address; fact is, the com- 


Corporation. 


particle accelerators, 


pany has a spanking-new plant near 
Burlington. Mass. The rental facility 
is located there. 


Research 
Roundup— 


Fundamental investigation of the 
property changes in ferroelectrics under 
nuclear radiation will be conducted 
by Gulton Industries, Inc., Metuchen. 
New Jersey at the Brookhaven National 
Laboratory. . . . Emphasis will be on 
electrical measurements of irradiated 
materials; ultimate purpose, the im- 
provement in electrical characteristics 
through changes in ferroelectric struc- 
ture. 

A 500-lb capacity vacuum melting 
furnace, built by the Vacuum Equip- 
ment Division of F. J. Stokes Corpora- 
tion, Philadelphia, will be used at the 
General Thomas J. Rodman Laboratory 
at Watertown Arsenal, Watertown. 
Mass., for engineering research on ti- 
tanium, other reactive metals and ma- 
terials in general for missile applica- 
tions. ... The Stokes furnace has been 
designed to produce metals of extremely 
high purity by first induction-melting a 
charge of ordinary metal and the de- 
sired within a 
high vacuum: and then by refining the 


melt by 


alloying constituents 
pumping out any entrapped 
gases. 

Improved aluminum, magnesium and 
titanium castings can be produced by 
employment of a 
developed by 


“cast-forging” method 
Armour Research Foun- 
dation under an Air Material Command 
Methods Branch con- 
tract. Two-step method calls first for 
conventional casting, then for 
forging of the cast part. Up to 65 per 


Manufacturing 
press- 


cent increase in mechanical properties 
and ultimate strength is reported fot 
some of the materials investigated. .. . 
Evaluation program is under way com- 
paring properties of forgings to those 
of forged castings. 

{rc image furnace developed by 
Research Laboratories, National Car- 
bon Company, Parma, Ohio, for study 
of materials at near-solar temperatures 
utilizes two elliptical mirrors of the 
standard type found in motion picture 
equipment. . . . Carbon are rays are 
concentrated into small 
beams able to produce temperatures 
above 7000 F. . . . Equipment is com- 
pact and portable. 


high-energy 


AES. 
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Are you overlooking some ways to save money or get a better product with 


PURE COPPER FOIL? 


ANACONDA 
“Electro-Sheet’’ Copper Foil 


Copper is deposited, under carefully 
controlled conditions, onto huge ro- 
tating drums and stripped off, 
GAGES. oz. per sq. ft. (.0007” ) 

1 oz. per sq. ft. (.0014” 

2 oz. per sq. ft. (.0028” 

3 0Z. per sq. ft. (.0042” 

4 oz. per sq. ft. (.0056" 

5 oz. per sq. ft. (.0070” 

6 oz. per sq. ft. (.0084” 

7 oz. per sq. ft. (.0098” 


wiotus. Slit to ordered widths in 14” 
increments from 6” to 62” trimmed, 
or 64” untrimmed. 


LENGTH. In continuous length rolls, 
varying by gage. Only limiting factor 
is weight of full-width roll. 
COMMERCIAL QUALITY. Available in 
the full range of gages. 
PRINTED-CIRCUIT QUALITY. Quality 
carefully controlled to conform with 
N.E.M.A. Specification for copper foil 
Clean, bright surface on one side rela- 
tively free from pits, scratches, nod- 
ules, and surface inclusions. The re- 
verse side has a matte finish for high 
bond strength between the base material 
and the copper. Furnished in gages 
from 1 oz. per sq. ft. (.0014”) to 7 
oz. per sq. ft. (.0098”) and to excep- 
tionally close gage tolerances of 
0003” for 1 oz. and 2 oz., and 
.0006” for 3, 4, 5, 6 and 7 oz. weights. 
FURNACE-BRAZING QUALITY. 
Clean and free from surface residues. 
Furnished in thicknesses from 1 oz. to 
7 Oz. per square foot. 


ELECTROSTATIC SHIELDING. To prevent leakage, in or out, of 
stray currents which affect the proper functioning of electrical 
equipment—transformers, radio and TV receiving sets, electrodia- 
thermy equipment — broadcasting buildings, hospital operating 


rooms, X-ray rooms. 


DAMP-PROOFING AND VAPOR SEAL. “Electro-Sheet” is available 
bonded to high-grade building paper, cloth, or asphaltic compounds 
—strong, flexible, easy to handle—an economical solution to many 


varied problems of water-, moisture-, vapor-, and wind-proofing. 


GASKETS. “Electro-Sheet” bonded to paper, fabric, or com- 


pounds. 


CAPPING. For such things as utility poles and fencing to prevent 


moisture from entering open end pores of wood, causing rot. 


CABLE WRAPPING. Bonded to paper or fabric, and corrugated to 


conform to spiral winding without rupture. 


REFLECTOR SURFACE. To reflect both heat and light. 
DECORATION. “Electro-Sheet” is easily bonded to plywood, 


paper, cardboard, plastics for decorative effects in products, dis- 
plays, advertising. It takes printing or silk screening. 

PRINTED CIRCUITS. Rigidly controlled quality “Electro-Sheet” 
for the exacting use of fabricating electric circuit wiring by the 
printing-etching method and by die stamping. 


FURNACE BRAZING. For bonding of various metals together by 


furnace brazing in a reducing atmosphere. 


“Electro-Sheet” Copper Foil was developed by Anaconda to provide the positive and durable 
protection of copper at low cost. It is nonrusting, vermin-proof, nonflammable and impervious 
to penetration by water, air, or moisture. For detailed information or help in application to your 
products write: The Ansonia Division, The American Brass Company, Ansonia, Conn. 


“ELECTRO-SHEET” COPPER FOIL 


SOLD BY THE AMERICAN BRASS COMPANY 
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Need a Finish 
You Can 
Depend On? 


It will pay you 
to consult 


Somers 


lf you are having a problem with the 
finish on thinstrip brass, nickel, copper 
or alloys from .000175” to .010”, 
Somers’ nearly 50 years of specialized 
experience can lick it for you. 

A typical example is the fine grain size 
provided on the exclusive Somers Uni- 
grain® brass for deep drawn parts. 
This requires only a simple color buff 
after drawing for a polished finish; the 
fine grain eliminates heavy buffing 
and orange peel effect. 

Whatever your problems with thin- 
strip metals, they're finished when you 
take them to Somers engineers for a 
complete analysis without cost or ob- 
ligation. 

Write for Confidential Data Blank. 


oe 
yomers 


Somers Brass Company, Inc. 
BALDWIN AVE. WATERBURY, CONN 
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Pius or Minus 


Random Comments of the Editors and Readers 


Technical Manpower 
—from Where? 


We read at increasingly frequent in- 
tervals these days that one of the trou- 
bles with the Western World is that 
our schools aren’t turning out sufficient 
numbers of scientifically trained per- 
sonnel. Probably occasioned by the ap- 
pearance of our new friend in the sky, 
such comments are read and heard 
even more often; but the originators 
still are either unable or unwilling to 
provide a solution. The basic question 
is extremely debatable. The recent drop 
in technical manpower want-ads in the 
newspapers is so noticeable as to be 
almost alarming, but statistics do show 
that the USSR turns out something like 
twice as many science graduates as 
does the United States, and the prob- 
lem is most often expressed not in terms 
of immediate needs but on the future 
ratio of technical to non-technical peo- 
ple. 

Assuming that there is a problem, 
how is it to be solved? Government 
subsidy of technical schools to the ex- 
clusion of other types would be out of 
the question. Most of the proponents of 
the theory that we are remiss in this 
field seem to feel that the solution is 
some sort of sociological change which 
can be brought about by our saying to 
our sons and daughters: “Don’t study 
psychology and learn how to treat men- 
tally retarded children. Be a physicist.” 
“Don’t study music and elevate men’s 
thoughts with your artistry. Be a chem- 
ist.” “Don’t get a BA. Get a BS in EE.” 

The desired results will certainly not 
be obtained that easily. And it is to be 
seriously doubted whether we would 
want them if they could. The forcing of 
manpower into technology. even if it is 
done subconsciously, at the expense of 
the arts and humanities is never to be 
desired. 

Postscript: The five municipal col- 
leges of New York City report an in- 
crease of approximately 10 per cent in 
undergraduates this fall 
and a 100 per cent increase in the num- 
ber of engineers matriculating for a 
master’s degree. 


engineering 


J.R.R. 


Subject: Research Proposal, 
Apples and Philosophers 


The relationship between falling 
apples, philosophers and theories, pos- 
tulated by colleague P.G.J. (cf “Paul’s 
Plausible Parables Vol. I,” page 12. 
last issue) has its moments of fascina- 
tion, but we’ve been upset by a number 
of unanswered questions, not to mention 
a rather cavalier attitude to good and 
sound scientific protocol. 

What in the world, for instance, has 
happened to all the possible variables % 
You can’t just keep on dropping apples 
on the heads of philosophers (even 
quasi-philosophers) without taking into 
consideration the kind of apple you're 
dropping! What apples did you use. 
P.G.J.?, Were they Rome? Delicious? 
McIntosh? What correlation, if any. 
did you establish? 

And what about the impact resist- 
ance of the crania of the putative 
philosophers? Were there any impact 
made, Izod notched, Izod un- 
notched, or just by means of the em- 
pirical shillelagh? Again, what cor- 
relation? And what about the age, sex 
and anthropometric measurements of 
the philosophers? 

Let’s face it, what we need is a 
sponsor for an R&D Project to develop 
a series of ad infinitum quarterly re- 
search reports dealing with all the 
cognizant variables and the relations 
between them: Kind of apple, incidence 
and height of drop, impact resistance 
of crania, type of philosopher, and a 
couple of others we will dream up in 
due course. 


tests 


A.E.J. 


Reader to Editor to You 


Who Makes a Reversing Motor 
With Built-in Memory? 


Samuet A. Scuarrr. Consulting Engineer 
New York City 


Perhaps the motor William Gross of 
The Better-Bilt Door Co. is seeking 
that will reverse its direction of rotation 
after it has stopped (EM October 1957, 
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BUSS Heat-Limiters... 


can solve many overheating problems 


THEY GUARD AGAINST TROUBLES OR DANGER BY CUTTING-OFF 
CURRENT AT PREDETERMINED TEMPERATURE 


Many types of electrical devices or 
apparatus can now be protected against 
excessive overheating creating a hazard 
or resulting in loss of material. 


Properly installed, a BUSS Heat- 
Limiter will open the circuit should 
anything cause the temperature to rise 
above the opening point of the thermal 
cut-out. 


Where used: BUSS Heat-Limiters 
can be installed in the heater element 
circuit— or if the heater current is con- 
trolled by a contactor they can be in- 
stalled in the relay circuit. 


S %, 
ge 


ANOTHER ~ 
OUTSTANDING 
DEVELOPMENT 

BY THE MAKERS OF 


% ae 


<= 


NOVEMBER 1957 


Applications: BUSS Heat-Limiters 
can be used for such widely varying ap- 
plications as: Hair Driers, Refrigera- 
tor Defrosters, Deep Fryers, Incuba- 
tors, Ovens, Cookers, Heaters, Com- 
bination Room Coolers or other de- 
vices or apparatus where failure of 
temperature control might cause trouble 


or a hazard. 


— mma 


Bussmann Mfg. Division McGraw-Edison Co 


Please send information on BUSS Heat-Limiters. 
Name 


Company.. 


Address. 


ois hats -/ BUSS Safety Valve HEAT-LIMITERS 
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BUSS Heat-Limiters are available 
in many types and in many styles of 
terminals to suit requirement. Tell us 
your problem and let BUSS engineers 
help you solve it. 


For more information use coupon or 
write, Bussmann Mfg. 
Graw-Edison Co., St. 


Division Mc- 
Louis 7, Mo. 


eee 


» University ct Jefferson, St. Louis 7, Mo. 


City 


EM-1157 
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SPRING 
|PURCHASING! 
1 1 


| made easier... | 


i cpcabdanesiiad( comebtagenanial 


The Spring Division of John 
Orally; aie c ee io Mery ome ce) 


make your job easier. 


Coordination between the 
Chatillon Sales Department 
and their Spring Engineers 
makes it possible for you to re- 
ceive your spring requirements 


with a minimum of delay. 


For unexcelled spring service, 
send your blueprints to John 
Chatillon & Sons for study and 
recommendation. We manu- 
facture all types of springs, 
utilizing all spring metals and 
alloys, at competitive prices. 


Write to Department P44. 


85 CLIFF STREET, NEW YORK,N. Y. 


Manufacturers of Precision Springs and 
Force Measuring Instruments Since 1835. 
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p. 16) is the General Electric SMY 
synchronous inductor type. As I recall, 
it stalled mechanically, and then re- 
leased, this motor would begin run- 
ning in the direction opposite to its 
original direction. The type had other 
interesting and unusual characteristics. 

This information comes from memory 
and from a brief note | made more than 
six years ago. I suggest therefore that 


Mr. Gross check General Electric. 


kditor’s Comment 


There are funda- 


endows 


motors whose 


mental operating 


them with the 


principle 
usually undesirable 
property of starting in one direction 
or the other sporadically depending 
upon the particular accidental relation 
of rotor and stator saliencies when the 
motor is stopped. Certain types of elec- 
tric clock motors common at one time, 
for instance, would cheerfully pick up 
and run in either 
started at all. 


manual 


direction (if they 
normally 
twist by the 


requiring a 
This 
would not satisfy 
our reader's needs, obviously. 

Further reflection led us to the con- 
clusion that not only was 


user). 
whimsical behavior 


there not 
such an animal. but that there could 
not be one, provided the quest was 
defined as for a 
which would intrinsically 
alternating direction of 


reasonably motor 


exhibit this 
rotation, rul- 
ing out auxiliary mechanical or elec- 
trical devices whether internal or ex- 
ternal to the “motor.” Our reasoning 
was that a motor at rest could not 
conceivably have a memory of its own 
prior mode of operation. which is the 
inescapable requisite for the defined 
What do you 


4.E.R. 


reversing 


think? 


property. 


“Effects of Nuclear Radiation on 
Electronic Components” 


T. B. Epwarps 

Chief, Fire Fighting Branch. 

{. S. Army Engineer Research and 
Development Laboratories, Ft. Belvoir, 

Va. 


I wish to point out one minor error in 
the excellent and informative article 
by R. D. Shelton, “Effects of Nuclear 
Radiation on Electronic Components,” 
in your September 1957 issue. 

On page 80 the statement is made in 
the third paragraph: “Neutron capture 
by boron leads to the fission of the 
nucleus and a 


large release of en- 


ergy.... This statement is not correct. 
Fission of the boron nucleus is not 
possible by any ordinary means. The 
reaction of boron with thermal neutrons 
is of the alpha emission type: 
B'Y’+-n— Li‘ + Het 


This is of course a very different and 


pee ta rent 
AY PTA eL ere cer Tao 


This Month’s Cover 


FUNDAMENTAL TO OUR SURVIVAL if 
a military conflict should occur is 
perfection or something reasonably 
close to it in our weapons equip- 
ment. Aircraft or missiles that are 
not ready to go if the bell rings 
will not help us. Qualitative su- 
periority must be preserved and 
maintained and the starting point 
for equipment quality is design 
engineering. A feature article in 
this issue provides some answers to 
the design problem: “Reliability 
and the Component Engineer” by 
Robert W. Brown page 126. 


much lower energy (2.5 mev instead of 
approximately 200 mev) type reaction 
from nuclear fission which occurs nor- 
mally only with 
nuclei. 

This statement does not affect the 
article in any way, although the origi- 
nal statement might be misleading. 


certain very heavy 


British Industrial 
Research “At Home” 


C. E. RicHarps 
38 Deacons Hill Road 
Elstree, Hertfordshire, England 


It is rather unusual for commercial 
organizations in England to throw 
their research laboratories open to their 
competitors and allow them to ask all 
the questions they wish. You may be 
interested therefore in my 
as a visitor at the recent 
program 
Research 


comments 
“open day” 
sponsored by the Mullard 
Laboratories. 

Mullard is doing an unusually high 
proportion of basic research for an 
industrial concern, particularly in semi- 
conductors, magnetics and thermionic 
devices. They have a workshop well 
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HOW TO ADD TO THE 


saleability 


.* 


OF MANY ELECTRICAL PRODUCTS Vs 


. Instruments 3 


. Appliances 
.-» Small Motors 
.Radio, TV, 

Audio Equipment 


TO ENGINEERS, Stackpole Slide Switches in more than a dozen in- 
expensive types offer many interesting design possibilities for improv- 
ing product performance. 


TO BUYERS of today’s instruments and appliances, the convenience 
of unique and attractive modern switching arrangements exerts strong 
sales appeal that far exceeds the modest cost involved. 


Stackpole Slide Switches cover the 14 to 3 ampere range. They vary 
from simple ON-OFF units to types that provide complicated inter- 
circuit switching in minimum space—often with less costly mount- 
ings than conventional switches. Electronic Components Division, 
STACKPOLE CARBON COMPANY, St. Marys, Pa. 


STACKPOLE 


S-L-I,D-E SWITCHES 


New SLIDE SWITCH DATA 


Stackpole Bulletin RC-10D — just out — gives 
complete ratings, dimensions, modifications, 
and other specifications for all standard Stack 

bh pole Slide Switches. Write for your copy or 
see your local Stackpole representative 


KEY TO CONTACT ARRANGEMENTS 


ea 
POSITION 2 CW 
POSITION 3 i... 3 
POSITION 4 geeees 


Pree 
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in Miniature-pot size 


MW PRECISION 


MINIATURE POTENTIOMETERS 

are built, tested, and certified* to such rigid specifications as AIA, 
RETMA, JAN-R-19, MIL-E-5272A, and other applicable mili- 
tary specifications. This new line of single-turn pots packs Waters 
traditional performance into tight spots. 


*Complete test data on request 


CHECK THESE SPECIFICATIONS 


Resistance Standard | Case Dia. | Standard Shaft 
Range (ohms) Linearity? (inches) Dia. (inches) _ 
to 250K 1.0 ‘ 
to 250K 0.5 
to 350K 0.5 1% 
to 350K 0.5 1} 
to 500K 0.5 1; 
+ For best possible linearity submit detailed specifications 
Servo mount standard, three hole and bushing mounting available 


‘ie Pu Curae Dad 


from Vay 


A micro-miniature potentiometer that meets the 
requirements of today and tomorrow for 
high performance, while retaining the rugged 
TYPE dependability of the approved Waters design. 


WP 1/2 = 


Proved reliable in thousands of military 
and commercial installations 
Available in dual unit with Waters 


TYPE 
WP 7/8 


new concentric shaft construction. 


Offers Waters reliability in the AIA 
nominal one-inch diameter. Available as servo 
or bushing-mounted unit, it gives high 


TYPE 
WP 1-1/16 


better resolution and linearity, yet is a miniature 


precision in a miniature size 


Provides higher resistance values with 


unit in every sense. Available as dual 
TYPE unit with concentric shafts 


WP 1-1/8 


to many 2-inch or larger potentiometers 


Reliability and precision equal 


results from Waters proved miniature 
TYPE design and assembly techniques 


WP 1-5/8 
Write for catalog of the Waters 


complete single-turn-pot line: precision, 
trimmer, low torque, miniature. 


APPLICATION ENGINEERING OFFICES 
IN. PRINCIPAL CITIES 


Wayland, Massachusetts 
MANUFACTURING, inc. 
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equipped with machines and skill; ex 
amples of their output are beautiful. 

Among all the exhibits of electron 
equipment the one which impressed me 
most was their precision-drawn straight 
glass tubing for constructing thermi 
onic devices, travelling wave tubes and 
the like. The method is quite simple; 
the tubing is drawn vertically over a 
graphite mandrel in an electric fur 
nace, a weight being attached to the 
end. The bore is so accurate that a 
half-inch tube about a foot long, con 
taining a slightly smaller ball bearing 
could have been used to time eggs. so 
slowly and regularly did the ball drop. 

Some nice work on clean germaniun 
surfaces, cleaned by argon bombard 
ment was still in an early stage. 

Mullard has been in the forefront 
in applying ultrasonics; in one demon 
stration square and star-shaped hole- 
were bored through glass. Another 
demonstration showed the benefit ob 
tained by combining cold welding and 
ultrasonics. Welds in aluminum were 
very well made 


Editor's Comment 


Thanks to EM reader C. E. Richards 
(also EM author and correspondent! 
for this informal visit to an “at home” 
party thrown by one of the leading 
British industrial research organiza- 
tions. Mr. Richards is with the British 
Post Office Engineering Research Sta 
tion, and a well-known figure on both 
sides of the Atlantic in the field of ele 
tronic materials, components and de 
vices, 


COMING UP 


Application and Design of Hysteresis 
Clutches will be a featured article com 
ing up in December—for the do-it 
yourself designer of special components 
for servo systems. Other features will in 
clude a summary of what took place at 
the Conference on Electrical Insulation 
(the 26th annual meeting of the confer 
ence, our 11th year of reporting the pre 
ceedings) which more and more have 
developed into roundtable discussions 
rather than formal papers . . . Design 
procedures for linear and swinging 
chokes, with plenty of tables to fit the 
“cookbook recipes”. . . . Powder meta! 
techniques for making thin-gage rolled 
magnetic tape for cores—Weditro|! 
numerical control system for machine 
tools. . . . Organization of vibration 
testing facilities in an electronic labo 
ratory .. . how to drive two or mort 
servo motors through one amplifier. 
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e Use Inquiry Cards To Get More Information on Any Advertised Product or Service 
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, 


ONE Reader Inquiry Service post card—king 
size for legibility—will bring you information 
regarding anything published in this issue. 
That goes for both advertising and editorial 
pages. 
To provide a quick facility for requesting 
further information on anything mentioned in s 
the editorial or advertising pages, each item or Advertised Products 
ad has been assigned S key number. Correspond- Circle key numbers of those advertisements if 
ing numbers appear in the respective grouping you desire more information about what is ad- 
of the ee ae Service post card below. vertised. 
Simply circle the numbers that apply to the ‘i 
specific editorial items or chuedatiots in New Components and Materials 
which you are interested. Reviews 
Your information requests will be forwarded page 174 
romptly—within 48 hours of receipt of card. : 
To Sain. please print or type your name and New Literature 
address, also be sure to indicate the principal Latest catalog and bulletin offerings starting on 
product of your plant or laboratory. page 270 


Reprints of Editorial Features 


Cards will be rocessed by publisher Article reprints, available without charge, are 
if received by January |, 1958 listed on page 298 


of new developments starting on 
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ONE Reader Inquiry Service post card—king 
size for legibility—will bring you information 
regarding anything published in this issue. 
That goes for both advertising and editorial 
pages. 

To provide a quick facility for requesting 
further information on anything mentioned in 
the editorial or advertising pages, each item or 
ad has been assigned a key number. Correspond- 
ing numbers appear in the respective grouping 
of the Reader Inquiry Service post card below. 

Simply circle the numbers that apply to the 
specific editorial items or advertisements in 
which you are interested. 

Your information requests will be forwarded 
promptly—within 48 hours of receipt of card. 
To expedite, please print or type your name and 
address, also be sure to indicate the principal 
product of your plant or laboratory. 


Cards will be processed by publisher 
if received by January |, 1958. 
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328 378 428 533 548 563 578 593 608 | 623 638 653 668 683 | 703 718 733 
329 354 534 549 564 579 594 608 | 624 639 654 669 684 | 704 719 734 
330 355 535 550 565 585 610 | 625 640 655 670 685 | 705 720 735 
356 551 566 596 611 | 626 641 656 671 686 | 706 721 736 
357 432 537 552 567 597 612 | 627 642 657 672 687 | 707 722 737 
358 458 538 553 568 598 613 | 628 643 658 673 Ges | 708 723 738 
539 554 569 599 614 | 629 644 659 674 689 | 709 724 739 
540 555 570 600 615 | 630 645 660 675 690 | 710 725 740 
541 556 571 601 G16 | 631 646 661 676 691 | 711 726 741 
542 557 572 602 G17 | 632 647 662 677 692 | 712 727 742 
543 558 573 603 618 | 633 648 663 678 683 | 713 728 743 
544 559 574 604 618 | 634 649.664 679 694 | 714 729 744 
545 560 575 590 605 620 | 635 650 665 680 695 | 715 730 745 


(11) 





Individual 
Title Dept. or Div. 
Company 


Street 


geste eeeeee sss 


Principal Product Manufactured 


ADVERTISED PRODUCTS OR SERVICES NEW COMPONENTS NEW LITERATURE | REPRINTS 


101 126 151 176 | 201 226 251 276 | 301 326 351 376 426 451 476 
102 127 152 202 227 252 277 | 302 327 352 377 427 452 477 
103 128 153 203 228 253 278 | 303 328 353 378 428 453 478 
104 129 154 204 229 254 279 | 304 329 354 379 479 
130 155 205 55 280 480 
131 156 206 281 481 
132 157 282 
133 158 283 
134 159 284 
135 160 285 
136 161 286 
137 162 
138 163 
139 164 
165 
166 
167 (11) 
168 — 
169 
170 
146 171 


516 531 546 576 591 621 636 651 666 661 701 716 731 
517 532 547 577 582 622 637 652 667 682 | 702 717 732 
518 548 578 593 623 638 653 668 683 | 703 718 733 
519 549 579 594 624 639 654 669 684 | 704 719 734 
520 580 595 625 640 655 670 685 | 705 720 735 
521 581 596 626 641 656 671 686 | 706 721 736 
522 582 597 627 642 657 672 687 | 707 722 737 
523 583 598 628 643 658 673 688 | 708 723 738 
524 584 599 629 644 659 674 689 | 709 724 739 
525 585 600 630 645 660 675 690 | 710 725 740 
526 586 601 631 646 661 676 691 711 726 741 
527 587 602 632 647 662 677 692 | 712 727 742 
528 588 603 633 648 663 678 693 | 713 728 743 
529 604 634 649 664 679 694 | 714 729 744 
530 635 650 665 680 695 | 715 730 745 


Individual 


Title Dept. or Div. 


172 Company 
148 173 
140 176 Strost 


150 975 
‘ Principal Product Manufactured 





e Use Inquiry Cards To Get Reprints of Feature Editorial Articles 


READER 
INQUIRY PERMIT NO. 45 
SERVICE NEW YORK, N. Y. 


BUSINESS REPLY CARD 
Ne Postage Stamp Necessary if Mailed in the United States 


POSTAGE WILL BE PAID BY 


Electrical Manufacturing 


1250 Sixth Avenue 


NEW YORK 20, N. Y. 


FIRST CLASS 
INQUIRY PERMIT NO. 45 
SERVICE NEW YORK, N. Y. 


POSTAGE WILL BE PAID BY 


Electrical Manufacturing 


1250 Sixth Avenue 


NEW YORK 20, N. Y. 
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ALLIED’S 


Long life, stability and high 
reliability are the features of this 
new general purpose relay. 
Allied’s type GK relay uses twin 
palladium contacts with 
bifurcated stationary contact 
arms. Designed for a wide 
variety of Industrial and Mili- 
tary applications, Allied’s type 
GK relay has a capacity of 20 
springs which can be assembled 
in a variety of combinations of 
A, B, C and D contact forms. 


up to 220 volts d-c 


- Contact Rating: 
up to 4 amperes at 150 watts 


_ Temperature Range: 
up to —55°C to +85°C 


Vibration: Bee 
up to 10 to 55 eps at .062 inch 
double amplitude 


: up to 30 “g” ; 


‘SS 


For complete details send 
for Allied’s GK catalog sheet. 
eA, eae Rs 


Contact rc 
Forms Dimension 


elk rod y 
DIMENSION ae har math 


CCc-CC 1% Max. 


ea [we ccc-ccc crs 
Lam. aN a = ' 


eet ole ee 
es U 


"6-32 NC-2B-THD. 2FOR MOUNTING 
ee i ] 
DIMENSIONAL TOLERANCES: DECIMALS — .010 FRACTIONS — ae 
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OUR MILLIONTH FILTER SHIPPED THIS YEAR... 


FILTERS 


FOR EVERY APPLICATION 








Dimensions: 
(4682A) 11/2 x 2 x 4” 


AIRCRAFT 
FILTERS 


UTC has produced the bulk of filters 
used in aircraft equipment for over 
a decade. The curve at the left is 
that of a miniaturized (1020 cycles) 
range filter providing high attenua- 
tion between voice and range fre- 
quencies. 


Curves at the right are that of our 


miniaturized 90 and 150 cycle filters 
Dimensions 


(3834) 11% x 134 x 2-3/16” for glide path systems. 
(2000, 1) 11% x 134 x 15%”. 


CARRIER 
FILTERS 





A wide variety of carrier filters are 
available for specific applications. 
This type of tone channel filter can 
be supplied in a varied range of band 
widths and attenuations. The curves 
shown are typical units 


DISCRIMINATORS 

These high Q discriminators provide 
exceptional amplification and linear- 
ity. Typical characteristics available 
are illustrated by the low and higher 
frequency curves shown. 


Dimensions: 
(6173) 1-1/16 x 1% x 3”. 
(G174A) 1 x 11% x 2%”. 


UNITED TRANSFORMER CORPORATION 
For full data on stock UTC transformers, 


150 Varick Street, New York 13, N. Y. 
oo and high Q coils, write PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF 
g EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16,N.Y CABLES: ““ARLAB’’ 
Circle 115 on page 17 




















See eee Ea tae Nee 


There's a Good Reason why 


ZINC pie castines 


are so widely used... 


" FLEXIBILITY 


TWO DIFFERENT MODELS OF THE SAME MACHINE FROM THE SAME DIE! 








—including inserts, mounting studs, holes and 
projections that save so much time in assembly. 





Both of these housings for the SWINGLINE 
feather-touch electric stapler were made in the 
same die by using a cut-off section to eliminate 
the long anvil of the standard model. The short 
stapler is for industrial, laundry and dry- 


cleaner use. 





This FLEXIBILITY of die casting with 
ZINC offers a great variety of time-saving and 
money-saving advantages — almost certainly 
some that can be applied to your products. 
See your die caster and get his advice. 










W JERSEY ZINC COMPAN 
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NEW SERVO-RATIO MULTIMETER 


Combines all the functions of an AC-DC voltmeter, ohmmeter 
and AC-DC ratiometer in one compact portable unit 


Here is a new, highly accurate test 
instrument designed to make life 
easier for those who work with com- 
puters and other electronic and elec- 
trical devices. It measures AC-DC 
ratios, absolute AC-DC voltages and 
resistance. You can also measure the 
gain of operational amplifiers using 
the 0° phase output provided. 

The Servo-Ratio Multimeter com- 
putes voltage ratios by dividing the 
voltage to be measured by the refer- 
ence voltage obtained from the com- 
puter. It is a high-impedance instru- 
ment and utilizes a motor-driven, 
position-type servo mechanism. Aver- 
age time to obtain a reading is three 
seconds. Simplification and reliability 
are obtained through the use of 
printed circuits. 

The front panel contains a four- 
digit illuminated drum counter for 
readout, phase or polarity indicating 
lights, function switch, ON-OFF 


switch, range switch, 0° phase ratio 
selector, input terminals and 0° phase 
output terminals. 

The Servo-Ratio Multimeter is 
compact and easy to handle. It has 
an aluminum case and weighs only 10 
pounds. The instrument can be oper- 
ated in a horizontal or vertical posi- 
tion and has a unique carrying handle 
that serves as a tilt-stand when the 
unit is used horizontally. Write for 
Product Description 2005. 


SPECIFICATIONS 


Power Consumption: 50 Watts, 110 Volts, 60 cps. 
Reference Voltage: DC or 60 cps AC; + 10 Volts 
to + 100 Volts across 8.7K Ohms Load. 


Functions 
Ratio, AC 
Ratio, DC 


60 cps AC 
Voltage 


DC Voltage 


Range 
0.001 to 1.000 + 
0.001 to 1.000 + 0.1% in 1 range 


1 Volt to 1000 Volts full scale 
1.0% in 4 ranges 


1 Volt to 1000 Volts full scale 
+ 1.0% in 4 ranges 


0.1% in 1 range 


Ohms 10K Ohms to 10 Megohms full 


scale + 1.0% in 4 ranges 
Gain 0.01 to 1000 in 4 ranges 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18, PENNSYLVANIA 


Circle 117 on page 17 


PORTABLE AND COMPACT—Weighs only 10 
pounds. Size: 7%” x 514” x 11-13/16”". 


SIMPLIFIES TESTING—Eliminates need for many 
other instruments. Has digital readout counter. 








the new 


P-K NYLTITE STAPS 


fastener! 


PROTECTS ... Prevents cracking, chipping or crazing of costly porcelain or enameled surfaces on air conditioners, 


refrigerators, freezers, and similar highly finished products. 


CUSHIONS VIBRATION ... Reduces noise, prevents squeaks, leaks and electrolysis. Ideal for attic fans, power mowers, 


washing machines. 
SEALS AGAINST LEAKS ... against hot or cold water. . 


. against humidity . . . against frost creep . . . against detergents. 


TRANSLUCENT ... Made of DuPont Zytel Nylon .. . Ends color-matching problem in assembly of colored ceramic, enamel 


or plastic surfaces. 


SECURE ... Provides a tight, long-lasting fastening. Handsome on all exterior applications . . 


to acids, oils and greases in interior assemblies. 


New Parker-Kalon NYLTITE STAPS consist of a unique, self- 
conforming nylon washer made of DuPont Zytel, preassembled 
to standard P-K Self-tapping Screws. Won’t come off in use, 
even in high-speed production. Eliminates time consuming 
hand-assembly of washer to screw. The specially designed 
washer is folded upon ftself so that edges are on the inside 
circumference. When the fastener is tightened, the shank is 
hugged by the “‘controlled flow” of the nylon. NYLON ACTUALLY 
FLOWS INTO THE THREAD INTERSTICES, FILLS ANY IRREGULAR- 
ITIES OF THE ENGAGEMENT HOLE . . . FORMS A WATERTIGHT, 
HERMETIC SEAL! Furnished in a wide variety of styles and sizes. 
Also available in Neoprene washer styles. 


eeeeeveeveeeeeeeeeeee eee 


. Highly resistant 


USE THE COUPON FOR YOUR FREE SAMPLES AND COMPLETE DETAILS. 


PARKER-KALON Division 

General American Transportation Corporation 

7 Peekay Drive 

Clifton, New Jersey 

Please send complete information and free samples of 
O NYLTITESTAPS O NEOPRENE STAPS. 


Name Title 
Company 
Address. 


City Zone State. 


PARKER-KALON fasteners 


Sold everywhere through leading Industrial Distributors 
Makers of Self-tapping Screws, Socket Screws, Screwnails, Masonry Nails, Wing Nuts and Thumb Screws. 
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PERFORMANCE PROVES CAPABILITY 


INERTIAL 
GUIDANCE 


CENTRAL GYRO 





KEARFOTT has been engaged in the development, 
production and flight testing of Inertial Systems and 
their components for over 7 years. Their leadership 
in the field of lightweight, high precision Inertial 
Guidance Systems for aircraft and missiles has been 
proved by performance. The instrument shown here 
is a typical KEARFOTT inertial platform. 


Based on this 3 gyro, 3 gimbal stable platform 
weighing only 25 pounds, precise vertical 
reference (2 milliradians) under all dynamic 
conditions is guaranteed. This system also serves 
as an all-latitude compass system with 1° per 








REFERENCE hour random drift rate. Its performance is 
substantiated by the hundreds of systems in 
SYSTEMS operation today. 
Based on a 29.5 pound 3 gyro, 4 gimbal platform, 
LIGHTWEIGHT Kearfott All Attitude Compass Systems provide 
continuous steering signals throughout a LABS 
ALL ATTITUDE maneuver. In addition to the compass features of 
COMPASS the U.S.A.F. J4 System, precise vertical reference 
AND VERTICAL for fire control, autopilot and radar stabilization 
is available. Proved by 2 years’ service in the 
REFERENCE field. Total system weight—57 pounds. 
SYSTEMS 





Kearfott’s great circle dead reckoning computer 
systems, continuously compute and display 

present position, course and distance to a primary 
and 3 alternate destinations, latitude and 
longitude of the destination points. Ground track 

is also indicated. Range: 2000 miles, speed range: 


GREAT CIRCLE 





NAVIGATION 2000 knots. Extensive flight tests have confirmed 
the following accuracies: Present position—1 mile 
COMPUTERS or Y2% of distance traveled; Distance—1 mile 
or 2%; Course: 2°. 
COMPONENTS: 


Only the dependable accuracy of KEARFOTT Components have 
made the dependably accurate KEARFOTT Systems possible. 

KEARFOTT Components include Synchros, Servo Motors, Tachom- Car, fs 

eters and computer assemblies. Their capability has been proved 

by years of satisfactory service in airborne fire control, autopilot, 


radar and navigation systems. Write today for descriptive 
technical data. 






A SUBSIDIARY OF 
GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J.; Midwest Office: 23 W. Calendar Ave., La Grange, Ill.; 
South Central Office: 6211 Denton Drive, Dallas, Texas; West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
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SPECIAL 


rotary rectifier for speed control 


This is a unique, commutating device, specially built by ESCO, 
to provide a signal used for accurate, wide-range speed control 
for a variable frequency alternator. 

It’s a rectifier because it supplies a DC speed control current from 
an AC alternator output. Special windings in the alternator 
impress a “revolving voltage” on a fixed commutator within the 
device. Rotating brushes collect this voltage, in proper synchroni- 
zation, to deliver a DC output through two slip rings. This 
output is exactly proportional to the air gap flux of the alternator 
and is used to control the drive motor speed. This particular 
method was chosen for its exceptionally smooth, accurate control 
over a wide speed range from well below 100 rpm to above 4,000. 
This is typical of ESCO’s unusual ability to design special rotary 
equipment to meet customer needs. Whether or not your problem 
is this special, remember ESCO’s forty years of broad experience 
is always available to you. No motor or generator problem is 
too big or small, too routine or specialized for ESCO engineers 
and craftsmen. 

Refer to Esco Catalog in section 4a/EL in Sweet’s Product Design 
File, or write direct for general catalog No. 56PD. Why not 
also send us details on your special problem . . . we'll be glad 

to show you how we Would go about solving it for you. 


ELECTRIC (SPECIALTY CO. 


171 South Street, Stamford, Conn. 
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NEW miniature switch... 










FITS IN 1-3/32” CIRCLE 





PANEL . 
L ”6—| 4° MINIMUM DEPTH BEHIND PANEL— 
‘In { ONLY %” FORA 

hd SINGLE-SECTION SWITCH 


i i MINIMUM SPACE BETWEEN SECTIONS— 
“KAS 5/16” WITH CLIPS ON FRONT AND BACK 
6 






SWITCH SECTION IS ONLY 1/16” THICK 










Ss 


SPECIFICATIONS 


Index—Double ball bearing, hill and valley type with 
stainless steel spring. Fixed and adjustable stops, and 
locating key available. 


Shafts and Bushings—%,” shaft with 4-32 bushing 
is standard; 5/32” shaft with 3-32 bushing and 4%” 
shaft with 4-32 bushing can be supplied also. Water 
seal bushings optional. 


Sections —8, 10, or 12-position, stacked in any number 
up to a total depth of three inches. The 12-position sec- 
tion provides up to 18 insulated contacts—12 on front, 
6 on back. No insulating blocks are needed on back. 


8-Position 10-Position 12-Position 
(45° throw) (36° throw) (30° throw) 





Clips —Solid spring-silver alloy or silver-plated spring 
brass, fastened by solid rivets. 


Insulation —Stator is silicone fiber glass, meeting speci- 
fication MIL-P-997 type GSG; rotor is KEL-F®, known for 
its excellent mechanical and electrical properties. 


Finish —Commercial or 50 and 200-hour salt spray. 


OAK: 4 


> Sow 1260 Clybourn Avenue, Dept. H, Chicago 10, Illinois 
Phone: MOhawk 4-2222 


SWITCHES ¢ ROTARY SOLENOIDS ¢ CHOPPERS e SPECIAL ASSEMBLIES © VIBRATORS e TUNERS 
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3M Chemicals opening new worlds of use for epoxies! 


You could even encapsulate shapes like this 
with epoxies flexibilized by... CARDOLITE’ NG-513 


The key to encapsulating complex 
shapes in epoxies? It’s low viscosity. 
That’s why Cardolite NC-513 can help 
you flow epoxies around the most 
intricate electrical parts. This 3M 
epoxy resin flexibilizer has unusually 
low viscosity ...aids resin penetration, 
cuts risk of air entrapment toa minimum. 
Or it lets you add more filler, cut cost 
but not exceed original resin viscosity. 
The result? Cardolite NC-513 is open- 
ing new uses for epoxies daily. What’s 
more, with Cardolite NC-513 you can 


formulate any degree of resin flexibility 
you desire. And without loss of flexi- 
bility after extended high temperature 
operation. 


Cardolite systems stay flexible per- 
manently at both high and low 
temperatures. Electrical properties, 
chemical stability and age-resistance 
are excellent. 


Where flexibility is essential, investi- 
gate Cardolite NC-513, made by 
Irvington Chemical Division of 3M. 
Write: 3M, Dept. WC-117, St. Paul 6, 
Minnesota. 


IRVINGTON CHEMICAL DIVISION e« CHEMICAL PRODUCTS GROUP 


Minnesota Miunine AND Mroanuracturine COMPANY 


.-» where Research is the key to tomorrow 
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FOR ENGINEERS 
TO EXPRESS 


f* J 
THEY CHOOSE va 


GEAR MOTORS * SPEED REDUCERS . \ 


Because engineers know they can depend on Janette to give \ 
the right speed at the right power in a wider variety of models | 
with a larger choice of mounting positions, engineers make | 
Janette their first choice. \ 
Since 1910, Janette has been designing longer lasting, easier 
to maintain gear motors and speed reducers. Whether the 
requirements are for horsepower from 1/150 to 7’ or for one 
revolution every 5 hours to 450 R. P. M., Janette has the speed 
aes NERS reducer and gear motor to do the job. 
DISTRIBUTORS IN ALL 
PRINCIPAL CITIES... 











For additional information send for 


Janette bulletin E6. 
anette ELECTRIC MANUFACTURING CO. 


MORTON GROVE, ILLINOIS 
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NUVEMBENR Yo, 


It gets pretty rough at sea sometimes — 
especially when they’re screaming for “that 
certain wire or cable”. So how do you get 
home with the right answer? Well, if you’re 
a thinking man (and we're sure you are), 
you think of PHALO . . . the custom wire 
and cable house who have helped more people 
in your position than almost any firm in the 
country. 


Commercial & Foster Streets 





WORCESTER, MASSACHUSETTS 


NOVEMBER 1957 
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(ustom Wires Cable Specs Got You At 


Circle 124 on page 17 









Set the compass for home, engi- 
neer, call for PHALO and ease 


the tension! 


Here’s one way to keep out of 
trouble — Get This Catalog! 


for 


AIDS 


or 


HEADS 


“MAGNETIC. 
MATERIALS” 


This 32-page book contains valuable 
jata on all Allegheny Ludlum mag- 
netic materials, silicon steels and spe- 
cial electrical alloys. Illustrated in full 
color, includes essential information 
on properties, characteristics, applica 
tions, etc. Your copy gladly sent free 


ADDRESS DEPT. EM-95 





HEARING 


RECORDING 








You can re/y on core materials like 
the Allegheny 4750 components illus- 
trated above, in your receivers, record- 
ing heads or microphone assemblies. 

In fact, whether your equipment is 
small or large, the extra-broad line 
of A-L magnetic materials will solve 
your magnetic core problems. It in- 
cludes all grades of silicon steel sheets 
or coil strip, as well as Allegheny 
Silectron (grain-oriented silicon steel), 
and a wide selection of high-permea- 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


Circle 125 on page 17 


or ANY MAGNETIC MATERIALS JOB... 


bility alloys such as 4750, Mumetal, 
Permendur, etc. 

Our service on these materials also 
includes complete facilities for the 
fabrication and heat treatment of 
laminations. (For users of electrical 
sheets and strip, our lamination 
know-how is a real bonus value!) 
Either way, we'll welcome the 
chance to serve you. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


Steeis ror THE 
ELECTRONIC AGE 





ELECTRICAL MANUFACTURING 
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THIS MOTOR CAN CUT YOUR HAZARDOUS 
ATMOSPHERE INSURANCE COST 


Insuring facilities with electric motors in haz- 
ardous atmospheres is generally expensive or 
impossible without special motors. Reliance has 
developed a completely new, Underwriters’ ap- 
proved motor design, called explosion-proof, for 
hazardous locations. In fact this is the only motor 
design that meets all qualifications for class I, 
group D and class II, groups E, F and G without 
requiring modification. 













produce explosive or ignitable mixtures. 


Naa I 


LIU 





NATIONAL ELECTRICAL CODE CLASSES OF HAZARDOUS LOCATIONS 


CLASS | —Those in which flammable gases or vapors are or may be present in the air in quantities sufficient to 


Group D —Atmospheres containing gasoline, hexane, naphtha, benzine, butane, propane, alcohols, 
acetone, benzol, lacquer solvent vapors, or natural gas. 


CLASS Il—Those which are hazardous because of the presence of combustible dust. 
Group E —Atmospheres containing dust of aluminum, magnesium, or their commercial alloys. 
Group F —Atmospheres containing carbon black, coal or coke dust. 


Group G—Atmospheres containing flour, starch or groin dust. 


This new motor incorporates all of the 
outstanding features of the standard Reliance 
Totally-Protected Motor. In addition, all 
Reliance Explosion-Proof Motors are built to 
corrosion-proof standards. 

If you would like to have more information on 
what qualifies a motor for hazardous atmos- 
pheres, write for our new Explosion-Proof Motor 
Bulletin No. B-2409. B- ists 





ELECTRIC AND 


RELIANCE -scsts<c 


DEPT. 2711A, CLEVELAND 10, OHIO + CANADIAN DIVISION: WELLAND, ONTARIO 


Sales Offices and Distributors in Principal Cities 
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AT PHELPS DODGE, MAGNET WIRE “SERVICE” 
MEANS FAR MORE THAN JUST DELIVERY! 





FIRST FOR LASTING QUALITY— FROM MINE TO MARKET 


7~ 
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A complete line of uniformly high-quality products— backed by the finest 
research and manufacturing facilities. 


Modern, up-to-date packaging designed specifically for easy handling and 
convenient use. 


Prompt customer service on deliveries and all inquiries. 


Application of vast engineering experience in helping select correct wire ana 
insulation to meet requirements. 


Dependable warehouse system in close proximity to major markets. 








NS ELECTRICAL _MANUFA 


RECEIVING 





-_ PHELPS DODGE COPPER PRODUCTS 





Bees 





INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 





| 
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OIL 
SEALS 


im stock! 





Thousands of sizes... available for prompt delivery 


Whenever you face the problem of finding the right oil seal quickly 
..in extensive or limited quantity ... check C/R. 

More than 20 types, forming over 7,500 size combinations for shafts 

from %”" to 50” O.D. are available—the majority from stock! C/R 

shaft type oil seals fit most seal applications... from simple dust 

exclusion to high-speed, high temperature fluid retention under 

extremely rugged operating conditions where high sealing efficiency 


must be maintained over long service life. 


This new, comprehensive catalog of stock C/R seals is now ready. 


Write for your free copy. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1279 Elston Avenue + Chicago 22, Illinois 


Offices in 55 principal cities. See your telephone book. 


in Canada: Manufactured and Distributed by Chicago Rawhide Mfg. Co. 
of Canada, Ltd., Hamilton, Ontario 


Export Sales: Geon International Corp., Great Neck, New York 


Circle 128 on page 17 
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Check C/R.. 


your problem available from stock in most 


. you'll find the seal to solve 
cases. Or C/R engineers will gladly offer their 


unrivaled experience and facilities to create 


and produce special designs. 


More automobile, farm and industrial machines rely on 
C/R Oil Seals than any other similar sealing device. 


¥™ 


CHICAGO 
RAWHIDE 







OIL SEAL DIVISION 


Other C/R Products 


Sirvene (synthetic rubber) moiaed pliable parts « Sirvis- 
Conpor mechanical leather cups, packings, boots « 
C/R Non-metallic Gears 
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The case of the AO.Smith motor Man: 


What's in it for you? 














The case of the AOSmith Motor Ma 
n: 
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Available as 
induction-run or 





motors. 





HP — Rigid or resili 
or polyphase {fn 
exceptionally ver 
. quickly and 
d to the most ex- 


FRACTIONALS 3-1 
ent base, capacitor-start 
duction motors All are 
satile (2,000 std. models) 
easily application-engineere 
acting demands. Features include single ex 
ternal connection to reverse rotation and 
motor windings arranged to operate on 115 
or 230 volts. Choose from horizontal oF 
vertical, single or polyphase models — frame 


sizes 56 or 66. 



















RALS 1-5 _ = 


SINGLE-PHASE INTEG 
line of motors with 


Here's @ general-purpose 
an outstanding reputation for dependability 


of service and low-cost maintenance. Basic 
motor has rolled steel frame, is drip-proof at 
all angles with frame mountings to meet both 
old and current NEMA standards. The conduit 
box is full rotating and contains ample space 
for lead connections. All models feature A. O 
Smith's exclusive sealed starting switch. 


ble. 





ovaila 









In addition, A. O i 

, A. O. Smith 
GEARMOTORS 1-60 HP — 
any electrical and cananads 
modification you may require. 


Se eee 


3 


HERMETICS Y%-100 HP _ Each motor is not bh 
Only Manufactured with attention to the small 
est detoi| — 


— it is also assembled and tested 
under ‘Ontrolled atmospheric conditions and 
then individually tested (mechanically and 


electrically) toughest Conditions 
imaginable. 


are Customer-engj- offers 
neered io your ©xact compressor requirements. : 
Single-phase Models use 115 and 230 volts 
- + + Polyphase motors use 208, 220, 440 and 
550 volts. 
aT 


— 


under the 


rn 
s 


full line 


| of electric 





Here’s complete As to 4 
broaden your buying rang 


- 
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plus exclusive features no other > 
motor manufacturer can match 





And in the case of the AOSmith Motor Man: 


Vou £E1 features hike this: 


NT eee 
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SEALED STARTING SWITCH — Exclusive de- DRIP-PROOF, 
velopment . . . totally enclosed in end frame 
Keeps foreign matter out, extends life of 
switch and motor 


WEATHER-PROTECTED CON- FOOL-PROOF LUBRICATION—Bearings can be 
STRUCTION — suitable for applications former- greased but can't be over-greased. Construc- 


ly specifying splash-proof design Fully pro- tion features include inner shoft seal, self- 
tected even when ceiling or side wall mounted. cleaning action and large grease reservoir. 


CONTROLLED THRU-VENTILATION — Cooling 
system designed for high-volume, low-velocity 
air to get maximum heat transfer . . . lower op- 
erating temperatures . . . longer insulation life 


OPTIONAL FRAME MOUNTINGS — There's no 
need to change product design to use NEMA 
frame sizes A. ©. Smith provides mountings 
drilled to both old and new specifications. 


FULL-ROTATING CONDUIT BOX — Con be set 
at any angle. Designed to save motor space 
and speed installation Loosen only three 
screws to rotate conduit box 


all yours ...and more in America’ s rd grea 
ts full-range motor line! 


MORE BIG NEWS 
ON THE WAY... 
direct to you 
from the case 

of the 


A. O. Smith Motor Man 
WATCH FOR IT! 





PRECISION-ENGINEERED CONTROL SWITCHES 
TO MEET YOUR DESIGN Mi: 9 
REQUIREMENTS fe 
eo, 


os 


Terminals designed for use 
with either screws or female 
ARK-LESS or AMP type push- 
on tabs. 


Featuring Circle F 
“Fine” SILVER CONTACTS 
designed to reduce arcing on slow- 


10 Amp. 250 V. AC b make, slow-break AC and insure long, 
15 Amp. 125 V. AC(L) 


¥, H.P. 120-240 ¥. AC L-52-P illustrated dependable switch life. 
1887-LP 
S.P.S.T. 5 : ; ‘ : 
aa Now Circle F offers new economies to design engineers through the use of 


standard medium-duty, one-hole switches, available for modification to meet 
particular specifications. 
New standards of quality-controlled manufacture permit these precision- 


engineered switches to be “custom-made” and delivered in production 
10 Amp. 250 V. AC |3A-125 V (T) ————————— 


15 Amp. 125 V. AC(L)|6A- 125 V quantities in less time and at the lowest possible cost. 
3, H.P. 120-240 V. AC |3A- 250 V ———— ——— 


Write Department MA for full information and engineering assistance 


FLUSH MOUNTING, SNAP-IN 
CONVENIENCE OUTLETS 
AND SWITCHES 


. 10 Amp. 250 V. AC & 
10 Amp. 250 V. AC 15 Amp. 125 V. AC 





15 Amp. 125 V. AC(L) |3, H.P. 120 V. AC 
Y%, H.P. 120-240 V. AC |1¥. H.P. 240 V. AC 


#. 
2 


oe 
4 
ey 


M-2230-H illustrated 


No. 438-L 
ACTUAL SIZE 
15 Amp - 125 Voit 


FAST, EASY SPRING CLIP INSTALLATION 
Listed by COMPACTLY DESIGNED — COMPETITIVELY PRICED 
Underwriter’s 

si Ideally-suited for bathroom fixtures, medicine cabinets, ranges, and other 
Laboratories, Inc. 


and certified by electrical appliances. Snap-in Convenience Outlets and Medium-duty Switches 
Canadian Standards are rated 15 amp, 125 V. Clip will accommodate wall thicknesses of .025” to .095”. 


Association 


CIRCLE F Mfg. Co. 


731 MONMOUTH STREET, TRENTON 4, NEW JERSEY 
IN CANADA: VERD-A-RAY ELECTRIC PRODUCTS LTD. MONTREAL 
For your wire requirements: Eastern Insulated Wire Corp. 

(A Subsidiary) 

Box 591, Trenton, N. J. 
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DESIGN SOLUTIONS with G- 


NOW SPECIAL G-E ALTERNATOR MAKES 
TRUCK REFRIGERATION ALL-ELECTRIC 


BU/LT TO WITHSTAND HEAT, ROAD SHOCK, MO/ST uRE.! Oy 


) 
TO PROVIDE MILK AND OTHER TYPES OF DELIVERY N 
TRUCKS WITH STAND-BY COOLING, MORE ROOM FOR 
PAYLOAD, DRY COLD, AND MANY OTHER BENEFITS, G.E. HAS 
DESIGNED A SET OF ELECTRICAL COMPONENTS THAT NOW MAKE. 
PossiBLe NEW ALL-ELECTRIC TRUCK REFRIGERATION. 
THE STURDY AND WEATHER-—RESISTANT G-E ALTERNATOR 
is DESIGNED TO BE MOUNTED ON THE ENGINE BLOCK 
WHERE IT MUST WITHSTAND CONTINUOUS VIBRATION, 
ROAD SHOCK, DUST, HEAT FROM THE ENGINE. 
SPECIAL ELECTRICAL CHARACTERISTICS OF THE 
ALTERNATOR INCLUDE WIDE RANGE OF 
OPERATING SPEEDS — FROM 1500 TO 10,500 R.RA. Ui 
A SELENIUM RECTIFIER, VOLTAGE > 
REGULATOR, COMPRESSOR DRIVE MOTOR, 
EVAPORATOR FAN MOTOR=— OPERATE WITH THE 
ALTERNATOR TO MAKE UP POWER SUPPLY 
FOR THIS NEW METHOD OF 
TRUCK REFRIGERATION. 


NEW DEVICE CHECKS ON BAD CHECKS ii 
POWERED BY EXCLUSIVE LOW -SPEED 
6-E A-C MOTOR 


G-E SYNCHRONOUS INDUCTOR 75 R.P.M. 
MOTOR—EQUIPPED WITH SPECIAL OPEN—-SPUR 
GEARING BY CUSTOMER — CAN OPERATE UNDER 
10 R.P.M. PERMITS INSTANT STOPS AND 
STARTS ON AUTOMATIC BAD CHECK DETECTOR 
DEVICE. THE MOTOR OPERATES A CAMERA 
DRIVE — TRIPS THE SHUTTER AND WINDS 
FILM. MACHINE RECORDS ONA SINGLE 
35 MM FRAME OF FILM A PHOTOGRAPHIC LIKENESS 
OF EACH CHECK AND OF THE PERSON WHO WROTE IT. 
































RAILROADS NOW DEPEND ON 
TELEPHONE COMMUNICATIONS POWERED 
BY G-E MOTOR ALTERNATOR 


G-E MOTOR ALTERNATOR SETS FOR RAILWAY 
COMMUNICATIONS MUST DELIVER EXTRA— 
RELIABLE PERFORMANCE, AND AT THE SAME 
TIME STAND UP AGAINST THE ABUSE OF 
RAILROAD VIBRATIONS, AND ALL-WEATHER 
CONDITIONS. THE SPECIALLY-DESIGNED ALTER- 
NATOR, ENCASED IN A RUGGED HOUSING, NOW 
PERMITS INSTANT CONTACT BETWEEN YARD 
AND TRAIN, OR BETWEEN LOCOMOTIVE AND 
CABOOSE. BOTH OPEN, AND EXTRA- STURDY ag 
TOTALLY—-ENCLOSED SETS ARE AVAILABLE. EITHER sete 
SUPPLIES II5-VOLT, 60 CYCLE CURRENT TO RADIO- © 
TELEPHONE EQUIPMENT, PROVIDING SUITABLE 4 
POWER FOR A SINGLE RECEIVER, AND ONE !10-TO 
SO-WATT TRANSMITTER. A SPECIAL FEATURE, A 
BUILT-IN THERMAL OVERLOAD DEVICE, 
PROTECTS AGAINST EXTERNAL LINE FAILURES. 








AVAILABLE: COMPLETE FHP MOTOR ENGINEERING ASSISTANCE FOR you! 


HERES THE SPECIAL ATTENTION YOUR SMALL MOTOR PROBLEMS GET AT G.E. 
















YOUR LOCAL GE APPARATUS HE CALLS A TEAM OF AT THEIR DISPOSAL ARE IN SHORT ORDER 
SALES ENGINEER FACTORY ENGINEERS G.E.S COMPLETE A SAMPLE G-E MOTOR 
LEARNS ALL ABOUT WITH YEARS OF MOTOR DEVELOPMENT AND IS READY FOR TESTIPS 

YOUR MOTOR NEEDS APPLICATION EXPERIENCE TESTING FACILITIES ON YOUR PRODUCTS 


FOR THIS COMPLETE HELP, contact your NEARBY G-E APPARATUS SALES 
OFFICE, TODAY. WRITE FOR FREE BULLETINS COVERING G-E EQUIPMENT 
DESCRIBED IN THIS AD TO GENERAL ELECTRIC CO., SECT. 634-6, SCHENECTADY 5, N.Y. 


GENERAL @@ ELECTRIC 
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of many requirements is 


Here is another example ot how engineering 
with Durez phenolic plastics created a prod- 
uct that serves better...sells better...costs no 
more and often less than the one it replaces. 
Impact resistance was high on the list of 
properties required by Union Insulating Co. 
in designing a non-corrosive conduit junc- 
tion box for hospitals, chemical plants, 
and other industrial services. The material to 
be used also had to be tough, free from warp, 
dimensionally stable, and light in weight. 
It had to resist heat, oil, grease, moisture 
and corrosion-laden atmospheres. Electrical 


Plastics that Fit the Job 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 


IMPACT STRENGTH 


...get the others too with DUREZ PHENOLICS 


properties had to meet modern industrial 
requirements. 

Durez checked okay on all counts, Union 
design engineers found. Specified for its 
molded AO-4 boxes, Durez results in a 
superior product at no greater production cost 
Customers go for its longer service and re- 
duced maintenance. 

The advantages your products could gain 
with these most widely used phenolics merit 
investigation. Talk your needs over with your 
molder...or let us send you engineering 
data on Durez. 


da 


CHEMICALS 
PLASTICS 


1311 WALCK ROAD, NORTH TONAWANDA, N. Y. 
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RS30 wafer switch: 
ceramic insulation, Type RL multi-section 
multi onitiods wafer switch: phenolic 
insulation, 12 positions 


MC push-button switch: for 


tuning, intercoms, test gear 


Lever action switch: positive 

or spring return action 
28-position , . " 
wofer switch: " ey «=. 3100 small base switch: 30 


phenolic insulation indexing: 12 positions max.” 


3100 large base switch: 20° 


indexing: 18 positions max.* 


*Can be supplied with, or without, an adjustable stop. 


Choose your selector switches 
from the Extensive Mallory Line 


What kind of a selector switch does your product by Mallory manufacturing techniques to assure 

need? Phenolic insulation, ceramic insulation, superior performance in your product. 

push-button, wafer, compact size, 28-position, ee 

multiple section . . . you’re sure of finding exactly You'll be sure of economy, by choosing a standard 

the type you need in the wide line that Mallory Mallory design at standard price. The wide range 

makes. Some typical models are pictured here. from which you select often eliminates need for 
special’’ designs. 


You’ll be sure of getting the quality you require 
...for Mallory switches embody many years of For technical data, and for a consultation with 
pioneering experience in switch design for the Mallory specialists on your specific switch appli- 
electronics industry. And they are precision-made cation, write or call Mallory today. 


Expect more... get more from 


Serving Industry with These Products: P.R. MALLORY & CO. Inc. 
Electromechanical — Resistors ¢ Switches ¢ Tuning Devices ® Vibrators 
Electrochemical — Capacitors® Mercury and Zinc-Carbon Batteries A L L O R 
Metallurgical — Contacts © Special Metals © Welding Materials 


Parts distributors in all major cities stock Mallory 


standard components for your convenience. P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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IT OF ALCOA ALUMINUM BECAUSE... 


Aluminum busway systems offer an 
efficient, economical, flexible way to 
deliver current requirements. 


THESE PRODUCTS 
TAKE ADVANTAGE OF 
sUMINUM’S CONDUCTIVITY: 


In addition to excellence as a con- 
ductor, aluminum is easy to form 
and inexpensive. Note edgewise 
bends in this switchgear bus. 





Good conductivity, high strength, 
corrosion and wear resistance make 
aluminum the natural cheice for 
overhead crane collector rails. 


ELECTRICAL MANUFACTURING 


Aluminum can be used for every type of conductor 
application. Aluminum alloys are available with me- 
chanical properties to meet every electrical requirement. 
The conductivity of an aluminum alloy is determined 
largely by its chemical composition and by the physical 
state of the alloying elements it contains. Pure alumi- 
num has a conductivity of about 65 per cent IACS. 
Alcoa® Aluminum alloys are offered in a full range of 
electrical and mechanical properties. Alcoa’s constant 
quality control protects the standards of conductivity 
required for every application. 

Aluminum is an excellent conductor for both high- 
voltage and high-current loads. It is nonmagnetic, has 
good thermal conductivity, is light weight, easily fabri- 
cated and is far less expensive than other conductors. 

Today, you will find aluminum in use in every type 
of industrial and domestic electrical application. Its 
economic advantages are being more widely recognized 
and utilized. High and low-voltage overhead power 
lines, automotive coils and generators, busways, trans- 
formers and small motors all absorb an ever-growing 
volume of aluminum. 

Alcoa wants to help you take advantage of alumi- 
num’s conductivity in the products you design and 
build. There’s an Alcoa sales engineer near you who can 
offer competent advice. Look in the Yellow Pages of 
your telephone book, under “Aluminum,” or write to 
Aluminum Company of America, 2315-L Alcoa Build- 
ing, Pittsburgh 19, Pennsylvania. 


Your Guide to the Best 
in Aluminum Value 


ALCOA oO 


as EF ‘ 


PS en BSF Neat 


ELECTRICAL CONDUCT , ~NEW! “ALCOA THEATRE” 
AND ACCES i ig] Exciting Adventure 
. Alternate Monday Evenings 


The favorable economies alumi- In fractional horsepower mo- Because of continuing recognition of 
num introduced to transmission tors, aluminum continues to replace 
and distribution bring it into use other heavier, more expensive con- 
as transformer windings. ductors. 


its economies, insulated aluminum 
power cable is carrying a greater 
portion of the power load every year, 
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July 17> 1957+ 


TESTING 
Mr. B-L- Gittleson,s 
Manager of Quality Control 
Anaconda wire & Cable Company 
Hastings-on-Hudson , New Yor 
Dear Mr- Gittleson* 

Herewith is our Swim Report No. 366064 for 1956-1957» waich brings together the 
results of the services We have rendered to your Company jn this thirteenth contract 
year under your Quality Maintenance rogram. AS ysual, our service covered your seven 
plants from cod % to coast and consisted of the following: 

tion records at each plant, with results of 
evidence that 


nique, 





wore: €T 
ENTATIVE 


acrres 


. eer 


ornts are th 
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s reje 
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2, Witness of testing operatic 
procedure or applicability of spe 
36 Specimens of product$ on 
to our heaaquarters ama tests made 
ment and our j +ation of specifications 


in each pian 


1. Check or waudit" of inspec j 
some 721,500 tests examined. As in other years, every 
jal wa cted and So Jabelled, while only material 
5 went to the shipP 


pecification 
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in the seven plants using > 
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Le Calibration of all testing apparatus 
5 ¢ vesting equipment » some WL 
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352 pieces © 
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ETL standards 
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chrougnout - 
each, were checkeds our © 
if red Label was attached to each 
7 curacy Limits. 
_ To summarize in one sentences Ald of this checking by EIL furnishes once mre, 
q evidence of the effectiveness of your jn-pla + Quality sntenance Program to insure 
; that the products ship are in full compliance with the relevant specifications: 
very truly yours» 
: Cordon Thompsons 
cnief Engineer 
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WAGNER ELECTRIC MOTORS...THE CHOICE OF LEADERS IN 


INDUSTRY 


Reduce Down Time=Power your Product 


with Dependable Wagner Motors 


Sixty-six years of experience goes into the building of Wagner Motors. Their reputation 
for reliability, their electrical characteristics, price and prompt delivery make them 
a sound choice for your product. 


Whatever your motor requirements may be—single-phase or polyphase... % or 500 
horsepower— Wagner can offer a standard motor that is entirely dependable in its 
specific application. A few of the many motors in the Wagner line are shown below. 


HP 


iin ae 


TYPE RK — Capacitor-start Induction. 
For general purpose applications. 
Single-phase. Rigid or resilient mount- 
ing. 48 frame: % or Ys hp. 56 frame: 
Ys through % hp. Also available in inte- 
gral ratings through 5 hp. 


TYPE RA — Repulsion-start Induction. 
For general purpose applications. 
Single-phase. High starting torque— 
low starting current. Y% through % hp. 
Also available in integral ratings 
through 15 hp. 


TYPE RB — Split-phase Induction. For 
easy starting applications. Single- 
phase, resilient mounting. 48 frame: 
Yo, Va or Ya hp. 


TYPE RP — Polyphase Squirrel-cage 
Induction. General purpose, normal 
torque. 56 frame: % through % hp. 
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™ INTEGRAL HP 


DRIP-PROOF 


TYPE DP—Savirrel-cage Induc- 
tion, corrosion resistant cast iron 
frames. 1 through 125 horse- 
power. 


TOTALLY ENCLOSED 
,FAN-COOLED 


TYPES EP 
AND JP 
Standard and 
explosion- 
proof. Squirrel- 
cage Induction, 
corrosion re- 
sistant cast iron 
ribbed frames, 
1 through 30 
hp—smooth 
frames, 40 


OPEN TYPE POLYPHASE SQUIRREL CAGE 
through 250 


hp. TYPE RP—Drip-proof. Suitable for all general 
purpose applications. Available in ratings 150 
through 500 hp. 


OTHER WAGNER MOTORS 


In addition to a complete line of standard motors, Wagner also 
furnishes Increment Type Motor and Starter Combinations... 
Wound Rotor Polyphase Motors...Jet Pump Motors... Vertical 
and Flange Mounted Motors ...Hermetic Motors... Gear Motors 
and Direct-Current Motors. Consult the nearest of our 32 branch 


offices, or mail coupon today for full information on the complete 
Wagner line. 


Wagner Electric @rporation 


6454 Plymouth Ave., St. Lovis 14, Mo. 

Please send Bulletin MU-185 on your complete line of Motors. 
NAME 

POSITION 

COMPANY 

ADDRESS_ 

CITY & STATE 


Circle 136 on page 17 49 





‘H| MICRO SWITCH Precision 


-++FIRST IN PRECISION SWITCHING 


MICRO SWITCH offers over 
10,000 TYPES 


of Precision Switches— 


Many are fully described with electrical ratings and 
mechanical characteristics in these nine catalogs 


—— @ Many types of MICRO 

SWITCH basic switches are spe- 

cially designed to meet rigid aircraft 

requirements. Type HS Hermetically Sealed 

Switch is one of these. The precision snap-action unit 

is hermetically sealed within a metal chamber. Con- 

ductors to terminals are sealed in glass. Shown is a 

Type Hs which has a lever-type actuator. Also available 
with leaf and roller actuators. 


Catalog 78—Basic switches for airborne equipment 


Bad Gen Bag Bes Ge it 


® MICRO SWITCH 

subminiature switches 

combine the features of ex- 

tremely small size and light weight with 

high electrical capacity, precise operation and long life. 
Shown is Type 1SMi1, the basic subminiature switch. 
This switch is assembled into auxiliary actuator brack- 
ets, pushbutton assemblies and rotary actuators. It is 
ideal for applications where space limitations are critical. 


Catalog 75—Subminiature Switches 


@ MICRO SWITCH precision 
switches are used to perform 

vital functions in every type of in- 

dustrial equipment. A most vé@rsatile heavy duty 

limit switch is the Type ML Series. This is available in 
sealed, two-circuit and explosion-proof models. Shown 
is the ML model with adjustable roller-arm actuator. 
Also available with plunger and roller-plunger actuators, 


Catalog 101— Switches for industry 


woh es Ee be Roo 


1094 et 406 


@ MICRO SWITCH Type V3 
Switches are ultra-small precision 

switches that have the highest electrical 

rating for their size of any switches available. The v3-1 
model shown meets the exacting requirements of de- 
signers for an extremely small switch without sacrifice 
of quality. These switches are available in a wide va- 


riety of terminal designs, contact arrangements and op- 
erating characteristics. 


Catalog 74— Type V3 switches and actuators 


ELECTRICAL MANUFACTURING 





Switches have uses unlimited H 


e Typical of the broad line 

of MICRO SWITCH Toggle Switches 

is Type 12TS1. Five features give it superior service 

and life characteristics: (1) greater over-surface creep- 

age (2) sealed toggle lever (3) no return springs in mo- 

mentary versions (4) solid silver contacts and (5) cop- 
per moving contact carrier. 


Catalog 73— Toggle Switches 


e This catalog covers a 

wide variety of MICRO 

SWITCH basicswitches, 

auxiliary actuators 

and terminal enclosures. 

Shown is the Type Bz-2RQqQ1 with 

panel mount plunger. This switch can be 

used as a manual or mechanical pushbutton or for in- 

line operation where considerable over-travel is desired. 

Panel mounting permits adjustment of operating point 
with respect to the actuating device. 


Catalog 62— Basic Switches for 
industrial and commercial applications 


e Many of the MICRO SWITCH 

precision switches shown in this cat- 

alog are also widely used in commercial ap- 

plications other than aircraft. One such switch is the 

versatile Type EN. This switch is completely sealed and 

easily mounted in cramped space. The 1EN1-6 model 

shown contains two SPDT precision switching units giv- 

ing a DPDT contact arrangement. Also available with 
linkage type actuators. 


Catalog 77— Enclosed switches for airborne equipment 


e An enclosed switch is a switch enclosed in a durable 


metal housing to protect the switching element from 
physical damage. An excellent example is the small, 
versatile 2-circuit enclosed limit switch of the Type 
1LS1. It is completely sealed and has high electrical 
capacity. Adjustability features suit it to all types of 
industrial applications where space limitation is a 
prime factor in switch selection. 


Catalog 83—/ndustrial enclosed switches 


The mercury switches shown in this catalog are standard de- 
signs for use in a-c or d-c applications. They provide reliable, 
trouble-free service in clean atmosphere as well as in locations 
affected by dust, fumes, spray or splash. Shown is the ultra- 
small Type As408 which has been widely used by manufacturers 


of animated displays, home freezer units, alarms and other 
control and indicating devices. 


Catalog 90—Honeywell Mercury Switches 


MICRO Switch 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
in Canada, Leaside, Toronto !7, Ontario « FREEPORT, ILLINOIS H 


There is—or can be—a MICRO SWITCH Precision Switch 
to meet every switch requirement. Why not consult 

MICRO SWITCH Engineering Service today on YOUR 
switch problem. it’s as close as your nearby branch office. 
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2 ways to make a bidirectional counter 


The block diagram is a two-dimensional represen- 
tation of a designer’s logical solution. Burroughs 
Pulse Control Equipment carries this representa- 
tion one step further . . . into individually pack- 
aged hardware which permits the block diagram 
to be brought to life in a matter of minutes. Thus 
logical designers can concentrate on design, elim- 
inate days of wasted breadboard time. 
so inane The two two-way counters illustrated are ideal 
ai examples of solutions readily proved with Bur- 
roughs Pulse Control Equipment. With either 
solution in block diagram form, the designer 
selects the proper Burroughs “‘blocks’’, sets them 
up in a standard rack, and interconnects them 
according to the flow lines in the diagram itself. 
Converting to the other counter design takes little 
more time than does redrawing the block diagram. 
In addition to providing Pulse Control Equip- 
ment for proving solutions, Burroughs provides 
a complete problem solving facility ready to serve 
you. A call to Burroughs can bring you both a 
solution to your logical problem and a demon- 
stration of how Pulse Control Equipment can 
speed their proof... at no cost to you. Or, write 
for Bulletin 236. 


BURROUGHS CORP. e ELECTRONIC INSTRUMENTS DIV. Department F e 1209 Vine Street e Philadelphia 7, Penna. 
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How RIM OCTeffon Tape improves electronic 


component design 


Certain coils in a modern electronic 
computer required a special kind of 
insulator. Problem: to design an in- 
sulator of the high dielectric strength 
required—even in thin sections—and 
conforming to the contours of the 
small circular coils. 

R/M “Teflon” Tape provided the 
ideal solution to the problem. “Teflon” 
has unusually high dielectric strength. 
It is completely unaffected by the 
many adverse conditions to which 
electronic components are frequently 
subjected—corrosive elements (includ- 
ing ozone) in atmospheres, high tem- 
peratures, and the like. R/M “Teflon” 
Tape is relatively easy to apply— 
even on intricate shapes, such as the 
ferrite coil shown above. 


Here are some of the electrical 
properties of R/M “Teflon” products: 


1. Power factor — less than 0.0003 over 
entire spectrum from 60 cycles to 
30,000 megacycles. 

. Volume resistivity greater than 101° 
ohm-cm, even after prolonged soak- 
ing in water. 

. Surface resistivity — 3.6 x 10!2 ohms, 
even at 100% humidity. 

-Good arc-resistance — On exposure 
to an arc, the material vaporizes, 
leaving no carbonized path. 

. High short-time dielectric strength 
values range from 1000 to 2000 
volts per mil, depending upon thick- 
ness. 

. Resists high temperatures — electrical 
properties are essentially unchanged 
up to at least 400°F. 


Raybestos-Manhattan has _ extensive 
experience in developing R/M “Tef- 


Has high dielectric strength - conforms to intricate shapes 


lon” products for use in the electrical 
and electronics industries. Let us fabri- 
cate R/M “Teflon” products to your 
specifications or supply the material in 
rods, sheets, tubes and tape. Write for 
your free copy of our bulletin “R/M 
Teflon Products.” 


, 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION, MANHEIM, PA. 


FACTORIES: Manheim, Pa.; 


Paramount, Calif.; Bridgeport, Conn.; No. Charleston, S.C.; 


Peterborough, Ontario, Canada 


Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind. ; 


RAYBESTOS-MANHATTAN, INC., Engineered Plastics » Asbestos Textiles » Mechanical Packings e Industrial Rubber e Sintered Metal Products e« Rubber Covered Equipment 
Abrasive and Diamond Wheels » Brake Linings « Brake Blocks « Clutch Facings « Laundry Pads and Covers « Industrial Adhesives « Bowling Balls 
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idvertisement 


DESIGNING WITH ALUMINUM 


This is one of a series of information 
sheets that discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series supplied on request. Address: 
Advertising Dept.,. Kaiser Aluminum & 
Chemical Sales, Inc., Department PD-1, 
919 No. Michigan Ave., Chicago 11, Ill. 


ADVANTAGES OF ALUMINUM FOIL STRIP 
FOR ELECTRICAL WINDINGS 


Conversions from round copper wire to aluminum interleaved strip 
windings are bringing improved design, better performance and 
lower costs to a wide range of mass production applications. 


ALUMINUM RIBBON, interleaved with 
insulation material, has successfully re- 
placed copper in such applications as: 
transformers for radio and television; 
motor starters and aircraft accessories; 
field and rotor windings for motors and 
generators; coils for solenoids, relays 
and ignition devices; chokes, filters and 
a vast range of similar electromechan- 
isms and electronic devices. 


Conversion to Foil Strip 
Offers Design Advantages 


Although the design of any electromag- 
netic unit depends upon its specific 
application requirements, aluminum 
ribbon conductor offers several advan- 
tages to all applications converted from 
round copper wire: 

1. Reduction in void space often allows 
equivalent cross-section size. Where- 
as round copper wires leave unfilled 
spaces between strands, the flat 
aluminum ribbons lie neatly to- 
gether in a compact mass free of 
voids. This can often allow equiv- 
alent winding cross-section size. 
Where cooling ducts and layer in- 
sulation are used, the aluminum rib- 
bon and interleaving insulation will 
almost always fit the same winding 
gap as copper. 

. Excellent heat dissipation reduces 
operating temperature. Aluminum 
conducts heat better than any insu- 
lation or impregnating material. A 
ribbon-wound coil has substantially 
the same temperature throughout a 
layer of conductor because each 
layer is a solid conductor and dissi- 
pates heat to the outside. Absence of 
voids eliminates formation of local 
“hot spots”—has reduced tempera- 
ture as much as 100°F. This control 
of temperature normally allows a 
reduced aluminum cross-section for 
equal current carrying capacity. 

- Lower area factor helps reduce cost 
and weight. Because ribbon wound 
coils generally operate at tempera- 
tures 20 or more degrees(F.) lower 
than wire wound coils, it is possible 
to reduce the 1.64:1 aluminum-to- 
copper area ratio that is theoretic- 
ally necessary. In actual use, area 


factors are about 1.5 and occasion- 
ally have been as low as 1.25, mak- 
ing possible weight reductions of 
over 50% ... with cost savings of 30 
to 40% for copper wire conversions 
in sizes #24 or larger. 


- Manufacturing method reduces 
problem of conductor tensile 
strength. Because wire-drawing ten- 
sions are absent in manufacturing 
the slit aluminum ribbons, and be- 
cause aluminum’s better heat dissi- 
pation lowers coil temperatures, 
comparative conductor strength has 
little significance. Aluminum ribbon 
conductor is readily available and 
readily adaptable to high produc- 
tion techniques. 


. Effective joining methods available 
at low cost. A wide variety of join- 
ing techniques and equipment— all 
proved in thousands of high-produc- 
tion electrical devices—offer econ- 
omy equal or better than copper for 
both initial cost and maintenance. 


Two Design Approaches 
Meet Conversion Problem 


The fundamental design problem in 
converting from copper to aluminum 
conductor is, of course, to provide for 
and accommodate the additional coil 
cross-section needed for equal conduc- 
tivity, and at the same time provide 
equal dissipation of heat. Two basic ap- 
proaches may be taken to this problem. 

First, the conductor cross-section 
may simply be increased by the appro- 
priate factor (1.5) to give the same 
ampere turns and resistance; or sec- 
ond, the wiring area may be changed 


Conductor layer 
insulation 


Magnet Wire Core 


insulation insulation 


| 


to allow a better ratio of conductor to 
insulation where space is critical or the 
coil may be split and connected in 
series to further help this conductor to 
insulation ratio. 


Designing for a compromise between 
these two approaches is favored by the 
physical shape of aluminum strip con- 
ductor, and allows the designer to make 
use of the advantages of both ap- 
proaches. The aluminum ribbons are 
produced by slitting from foil, which 
may be mill-rolled to any requested 
thickness, and thus are available in 
any desired combination of gauge and 
width, unrestricted to standard gauge 
sizes. And —to the designer’s advantage 
—the aluminum conductor proportions 
may be exactly determined by the rec- 
tangular geometry of the wiring cross- 
section. 


Elimination of the voids between cir- 
cular conductor sections together with 
the better dissipation of heat due to 
this design results in working tempera- 
tures normally about 20°F. cooler than 
in round wire. Some ribbon wound coils 
have reduced “hot spot” temperatures 
by as much as 100°F., and have accepted 
without damage excess loadings that 
have destroyed electromagnetically- 
equivalent copper wire wound coils. 


When aluminum ribbon conductor is 
substituted for copper wire to give 
equal current carrying capacity and 
equivalent resistance, the aluminum 
conductor assembly is little or no larger 
and sometimes smaller—than its cop- 
per prototype. 


Insulation Need Not Have 
High Dielectric Strength 


Because the potential between succes- 
sive wraps is usually low, the insula- 
tion materials between layers nor- 
mally does not require high dielectric 


Interleaved Core 
insulation insulation 


Conductor 


Conventional insulated copper wire coil (left) utilizes only 70 to 85% of available space. 
Aluminum interleaved strip conductor coil (right) utilizes up to 97% of overall space. 
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DESIGNING WITH ALUMINUM No. 26 (Continued) 


strength. Condenser paper 0.00025” in 
thickness may be used in many appli- 
cations where space is highly critical. 


“Mylar”* and “Tefion”* plastics have 
excellent dielectric, tensile and scuffing 
strength. They are available in gauges 
down to 0.00025” and accept, without 
aging, higher temperatures than paper. 
The higher cost of “Mylar” for Class B 
insulation, and the still higher cost of 
“Tefion” for Class H insulation are jus- 


the use of aluminum ribbon by adding 
little more than an unwinding reel, a 
suitable tension device and guides for 
the insulation and aluminum strip. 


Equipment for multiple winding of 
smaller coils often is too specialized for 
easy adaptation, but usually may be 
converted by more detailed alterations. 
In present practice, both conductor rib- 
bons and insulation strips are wound 
from reels of pre-slit material. 


Modern foil coil machine designed specifically for aluminum ribbon coil windings. 
(Universal Winding Company, Providence, R. |.) 


tified for conversion of high operating 
temperature coils. 


Fixed coatings such as resins and 
enamels are efficient and eliminate 
separate interleaving. Although they 
are not commercially available at this 
time, should they become more readily 
available in the future, this factor would 
further reduce material cost. 


Anodized conductor similarly needs 
no separate insulation, resists tempera- 
tures up to 750°F., and eliminates the 
need for separate interleaving mate- 
rials. Extreme care is necessary to pre- 
vent edge crazing of the anodic coating 
during the winding operations. The 
anodic coating is inherently porous and 
requires sealers against moisture. Such 
sealers are presently limited to a maxi- 
mum temperature of about 400°F. 


The strip insulation lowest in weight 
and cost is condenser tissue of suitable 
gauge. The paper is limited by a tend- 
ency to become brittle after lengthy 
exposure to temperatures above 250°F., 
but otherwise is an excellent general 
purpose insulator. Because of its natu- 
ral porosity, it may be readily impreg- 
nated with resin sealers for protection 
against moisture, or with sealer-adhe- 
sive materials to bind the interleaved 
coil into an integral unit. 


Most of the existing machinery for 
handling single-wound, heavier size 
conductors can be adapted readily to 


*Dupont trade names. 
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Above: Tinned copper wire pressure welded to alumi- 
num foil. Below: Koldweld tools made by Utica Drop 
Forge and Tool Division of Kelsey-Hayes Company 


see our catalog in 


Kaiser Aluminum 


Tested Joining Methods 
Offer Economy, Versatility 


The joining of round, flat, and stranded 
leads of aluminum or copper to ribbon 
conductors of aluminum has been ac- 
complished in a variety of ways. Solder- 
ing or brazing of leads and terminals 
may be accomplished by use of suitable 
aluminum fluxes and solders, by ultra- 
sonic soldering techniques, or by the 
use of fiber-glass brushing in conjunc- 
tion with recommended aluminum 
solders on the heavier gauge materials. 


Cold or hot pressure-welding is an ex- 
tremely economical method by which 
the metals are pressed into plastic-flow 
merging of surfaces to give a true weld. 
Fusion welding by torch flame or elec- 
tric arc may also be used for the heavier 
gauge materials. Standard crimping 
procedures have been used effectively 
although the ribbon conductor shape 
also permits punching to receive wide 
flange connecting parts without need 
for crimping. 

Where dissimilar metal joints are 
used and are susceptible to high humid- 
ity conditions, suitable resin sealers 
may be applied at the joint to minimize 
the possibility of galvanic corrosion. 

The operating and cost efficiencies of 
aluminum strip conductor are most 
marked when replacing copper wire of 
#24 AWG or larger, but savings have 
been realized by conversions through 
#30 gauge. Economies in conductor 
cost, including insulation, have been 
recorded from 30 to 40%. 


Kaiser Aluminum does not manufac- 
ture electromagnetic coils or insulation 
materials, but has wide availabilities of 
aluminum ribbon conductor and a spe- 
cial technical staff to assist coil manu- 
facturers and users in all details relat- 
ing to the use of its conductor materials 
in their products. Inquiries for such as- 
sistance are welcomed and sample coils 
can be fabricated to customer specifica- 
tions for their evaluation in possible 
conversions. 


For immediate attention to your re- 
quest for this technical service or sam- 
ples, or for more detailed information, 
contact the Kaiser Aluminum sales of- 
fice listed in your telephone directory. 
Kaiser Aluminum & Chemical Sales, 
Inc., General Sales Office, Palmolive 
Bldg., Chicago 11, Illinois; Executive 
Office, Kaiser Bldg., Oakland 22, Calif. 


KAISER 


or write for copy 


/ 
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ESTIMATE YOUR SAVINGS WITH AN ALUMINUM WOUND COIL 


Use this simple chart as a quick guide to cost savings made possible by converting 


from any gauge of copper wire to Kaiser Aluminum interleaved strip conductor. 
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*Dupont’s registered trade name for polyester film. 


TYPICAL APPLICATIONS 
OF KAISER ALUMINUM 
RIBBON CONDUCTOR 
1 Generator Field Coil 
2 Relay Coil 

3 Horn Coil 


Many cost considerations lie behind to- 
day’s trend from copper wire to alumi- 
num strip in the electromagnetic coil. 
These include aluminum’s substantially 
lower base price... its favorable weight- 
conductivity ratio . . . the use of sim- 
pler, less costly insulating materials... 
recently improved joining techniques 
...and simplified winding methods. 


But other advantages are important 
too: 1. aluminum ribbon’s efficient space 
utilization— where space factors of up 
to 97% are made possible by convo- 
lute, layer-to-layer winding; 2. the elim- 
ination of bulky insulation because of 
the layer-to-layer voltage drop; 3. alu- 
minum’s superior heat transfer charac- 
teristics — which virtually eliminate hot 
spots and permit operating tempera- 
tures that average about 20% cooler 
than conventional copper wound coils. 


The % savings computed in the chart 
are based on average price of single 
Formvar copper magnet wire during 12 
months preceding July 1, 1957. Alumi- 


Circle 141 on page 17 


num price includes base price at 2000 
Ib. quantities, plus slitting and width 
extras based on August 1, 1957 prices. 
For additional savings on large tonnage 
items, buy materials in wide widths. 


Sample coils on request. As a leading 
supplier of aluminum ribbon conductor, 
Kaiser Aluminum maintains a special 
technical staff to assist coil manufactur- 
ers and users. To obtain an experimen- 
tal coil for your own testing purposes, 
write (giving full details) to Kaiser 
Aluminum & Chemical Corp., Machin- 
ery & Equipment Sales Dept., Palmolive 
Bldg., Chicago 11, Illinois. 


KAISER Yim 
\ ALUMINUM 


\ 


Nekiens 
THE BRIGHT STAR OF METALS 


See “MAVERICK” » Sunday evenings, 
ABC-TV Network + Consult your local TV listing 


ELECTRICAL MANUFACTURING 





ROTH molds SILICONE 
PARTS AND SPONGE 


Why Silicone® e Extreme serviceable temperature range—from below 
—100°F. to +500°F. e High resistance to compression set— maximum of 20% from — 25°F. to 
+325°F. e Exceptional resistance to oxidation — weathering, ozone and corona. 


Why ROTH ©? e Top Production Know-How—33 years of experience serving hundreds 
of manufacturers—excellent engineering and production staff. e Better Service and Delivery — Roth can 
meet your deadlines. e Priced Competitively — proven by hundreds of satisfied clients. 


If molded rubber is a problem— WT 


RUBBER COMPANY 
1860 S. 54th Ave., Chicago 5o, Ill. 
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General Electric announces 


ty EW... 0 and 


———— 2 one tic S tarters— 
42% Smaller in Size 


General Electric now offers a new line of Size 0 and 1 magnetic 
starters that is 42°, smaller than previous open forms and is built to 
the new NEMA ratings. The new starters with “‘snap-slide’”’ construc 
tion provide easier inspection and maintenance because principal 
components snap or slide together. Completely new and radically 
lifferent in design, this line of starters offers 


@ wrap-around cover with spring latch—easily removed 
without tools for inspection 


SNAP-SLIDE CONSTRUCTION 


Principal components quick- @ removable sides for greater accessibility 


ly disassembled for easier @ straight-thri 
inspection and maintenance : 


yugh wiring speeds installation 

@ pressure-type terminals make wiring easy 

@ vertically-slanted contacts give higher tip pressure, 
reduce possibility of contact welding 

@ long life ‘‘kick-off’’ spring provides clean break of con- 
tacts in any mounting position 

@ strongbox coil with Mylar* insulated start wire for 
longer coil life 

@ overload relays adjustable for +15°( of trip setting 

@ nine field modification kits for greater flexibility 

@ new maximum NEMA ratings up to 7!» hp at 220 
volts and 10 hp at 440 volts 


Two additional features of the new magnetic starter are extremely 
quiet operation and lower inrush requirements of the coil. Sound 
absorbing material around the magnet lowers the operating noise 


“VERTICAL” CONTACTS 
Continuous dependable op- 3 s 
eration of new starter— rated control transformer with this starter—saving you money and 


even in dusty atmospheres mounting space. 


level. Lower coil inrush current will allow you to use a 47% lower 


reversing, combination, reversing and multispeed forms. Contact your 
Advertising Section 731-13 for 


nearest General Electric Sales 
a 
the 20-page bulletin describing oa 
the line. Ask for GEA-6611 7 ; LiWwe 
General Electric Company, lJ 4 | 





Size 0 and 1 General Electric starters are available now in non- 
Office or Distributor, or write 
Bloomington, Illinois Y 


*Trade-mark of DuPont Cx 


Progress /s Our Most Important Product 


ADJUSTABLE OVERLOADS G é N e "4 A L f LE CT - | C 
Overload trip setting can be 
adjusted plus or minus 15% 
of nominal heater rating. 
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RICHARDSON — plastics for electronics 


..- laminated— molded 


COPPER-CLAD INSUROK 


Choice of various grades. Copper bonded to one or both 
sides. Outstanding electrical properties after humidity con- 
ditioning. High flexural and tensile strength. Holds metal 
inserts and lugs securely. Excellent bond strength and heat 
resistance. 
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FABRICATION 


Complete facilities for punching or machining precision 
parts from laminated INSUROK to your specifications in any 
quantity—for electrical or mechanical applications. 
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MOLDED PLASTICS 


Parts molded from standard or special plastics materials as 
required for your product, including newest plastics. Pro- 
duced by compression transfer or injection processes. 
Metal inserts molded in position. 


Pee eee eee ee eee ee EEE 


LAMINATED INSUROK 


Available in sheets, rods, and tubes in NEMA and special 
grades. Properties to meet practically any electrical or me- 
chanical requirements. Many sizes and thicknesses. 


CORRES EEE HEHEHE HEHEHE EEE HEHEHE OE HES 


technical services Write for 12-page booklet 


k ; . "INSUROK® Laminated Plastics—Molded Plastics” 
Experienced Richardson engineers will analyze your re- 


quirements and help you select the material, and best 
manufacturing process for your needs . . . and when your 
requirements are unusual, Richardson offers extensive The 
background for developing special plastics materials for 


your product. Also, Richardson is equipped to provide RICHARDSON COMPANY 
complete facilities and techniques for molding, laminating, 

molded laminates, and fabricating. You are assured the LAMINATED AND MOLDED PLASTICS 
correct material and process for each application. These 
research, design, and engineering services are yours with- 


out cost or obligation, of course. Write or phone, today. a oo ee 
elrose Park, Ill. 
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U.S 


Protected AGAINST CORROSION 


ALL EXPOSED PARTS 
CAST IRON... 
Rust-resistant 
solid cast iron 
withstands abuse, 
wear and corro- 
sion. Protects 
working parts! 








» TOTALLY-ENCLOSED mMoTORS/ 


Protected sy wueririusH _ 
FOR LONGER BEARING LIFE hy 
New grease forces 

old grease out—keeps 7 
bearings fully lubri- 


cated. Protects bear- 
ing efficiency! 
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Protected acainst 


INTERNAL HEAT WITH 
ASBESTOS WINDINGS 
Nature’s greatest heat 
resistor, asbestos 
can’t carbonize! Pro- 
tects windings against 
heat! 





Protected From stress AND 
WARP BY NORMALIZING 
CASTINGS... 

All cast-iron compo- 

nents are heat-sea- 

soned to stabilize 

molecular structure. 
Protected against 

warp! 





MOTORS 
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1TO 30 H.P. 
Rerated Frames 
182 to 326U 


Total Protection / 


in every direction 


Large savings are being gained by 
many industries using enclosed motors 
in place of the usual “open” or 
ordinary protected motor. U.S. Totally 
Enclosed gives total protection in 
every direction—from corrosion, dusts, 
abrasives, impact, weather, spray and 
splash! This means motor dependability 

.. long life. ..savings both on motor 
costs and production continuity! 


MAIL COUPON NOW Ww 


U.S. ELECTRICAL MOTORS, Inc. 
Los Angeles 54, Calif.—Box 2058, Milford, Conn. 


Gentlemen: Please send me complete information 
in your Totally-Enclosed Motors. 


NAME soma - 
COMPANY ine liek 
ADDRESS 
CITY_ 
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Composite of demagnetization curves showing that for Alnico V, upper, and Indox I, 
lower. Operation in the third quadrant is produced when a demagnetizing force, 
stronger than the magnet, forces flux in a direction opposite normal operation, provid- 
ing negative magnetic induction. Indox magnetic flux returns to full value when 


this force is removed. 


Why Ceramic Magnet Fields Are 
Now Practical for D.C. Motors 


G. R. Hennig, Senior Design Engineer, The Indiana Steel Products Com- 
pany, explains in this interview why Indox ceramic magnets are now 
practical for d.c. motors ranging from fractional to multiple horsepower. 


Question: Why is the use of Alnico mag- 
nets limited to rather small motors, such 
as toy motors? Why are only some very 
special larger motors equipped with per- 
manent magnet stators at the present 
time? 


Answer: The price per unit of usable 
magnetic energy dictates the size limit. 
Alnico contains very expensive raw ma- 
terials. For small magnets weighing a 
fraction of an ounce, this is not too sig- 
nificant. Labor cost, however, the other 
main factor in any calculation, is a size- 
able item in small units. This is not true 
when larger Alnico magnets are required. 
With Indox the opposite is true. Its raw 
materials are cheaper than copper, and it 
appears that the larger the motor—within 
a certain limit—the more economically 
the material can be applied. 


Question: How can Indox I, with only % 
the energy product (BH max), of Alnico 
V, be recommended for motor usage 
where a high field energy is required? 


Answer: Maximum energy product is a 
good criterion of quality for static condi- 
tions, such as in the magnet systems of 
moving-coil instruments or loudspeakers. 
In motors, generators, and many other 
applications where the magnet is subject 
to strong demagnetizing forces, maximum 
energy product is not an important con- 
sideration. One must consider the incre- 
mental permeability, even in the third 
quadrant of the hysteresis loop. The result 
is, that under the most extreme condi- 
tions, Indox I has a maximum usable en- 
ergy of 17.4 in.-lb. per pound while Alnico 
V has only 13.7 in.-lb. per pound. Under 
conditions as found in motors, the usable 
energy of Indox I is about 2 instead of % 
of the usable energy of Alnico V. 


62 


Question: How does Indox V compare 
with Indox I and Alnico V, and where 
does this material find application? 


Answer: [ndox V is the strongest ceramic 
magnet material available today. Per 
unit of volume it provides more usable 
energy in motors than Alnico V does. 
Flat pieces with at least 2 sq. in. area are 
preferable for production. This means 
that Indox V is suitable for motors with 
about 1/25 hp and more, and not for 
the tiny toy motors. 


Question: What are the size limitations 
for Indox I and Indox V motors? 


Answer: Indox I is suitable for motors 
from the smallest possible size to about 
¥s hp. Indox V can be applied in much 
larger motors, possibly in the range up 
to 10 hp, or higher. The same applies for 
generators. 


Question: Can any d.c. motor be con- 
verted to a permanent magnet-field motor? 


Answer: Yes, most motors can be con- 
verted with very little design change. 
Others may require a considerable change 
in structure and layout of the armature. 


Question: Is there a problem of meeting 
air gap tolerances with Indox I ring or 
segment stators, unless bore grinding is 
applied? 


THE INDIANA STEEL PRODUCTS COMPANY 


VALPARAISO, INDIANA 


THE WORLD’S LARGEST MANUFACTURER 


OF PERMANENT MAGNETS 
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In Canada ... The Indiana Steel Products Company of Canada Limited, Kitchener, Ontario 


Answer: No. Even though there is an 
as-sintered tolerance of + 1.5%, an In- 
dox magnet may be compared with an 
air-core solenoid, and variations of the 
air gap length have little influence on the 
usable flux. Only the O.D. should be 
ground which is an inexpensive operation 
on centerless grinders. 


Question: How will a permanent magnet 
motor compare with shunt or 
wound motors? 


series 


Answer: [n general, a permanent magnet 
motor will have characteristics falling 
between shunt and series wound motors 
Although it will not duplicate the entire 
speed torque curve for either, it can dupli- 
cate characteristics over a specified range. 


Question: What are the specific advan- 
tages of substituting permanent magnets 
for wound fields in motors”? 


Answer: The advantages are: Higher 
efficiency, cooler operation, less use of 
critical material such as copper and, pos- 
sibly, simplification and cost reduction. 


Question: Is there a possibility of using 
Indox in a.c. motors? 


Answer: Yes. In addition to various syn- 
chronous timer motors, d.c. motors with 
Indox magnets can be used with the new, 
efficient power-rectifiers (silicon or oth- 
ers). The advantages over normal d.c. 
motors are higher starting torque and 
better speed regulation. 


Question: How is the speed controlled 
in permanent magnet motors? 


Answer: Normally, by varying the arma- 
ture voltage, but also by using a magnetic 
shunt, by moving the armature axially 
out of the permanent magnet field, by 
rotating the brushes, or by an auxiliary 
field winding. 





Question: Can a permanent magnet sta- 
tor compete with an equal electromag- 
netic stator in size or total volume? 
Answer: Yes, with the materials we have 
today it can. There is only one excep- 
tion: Where wound fields are operated 
with high, short-time overloads. 


A complete reprint of Mr. Hennig’s pa- 
per, “Applying Ceramic Permanent Mag- 
nets to Motor Design” appears in the 
July-September Applied Magnetics. Write 
today for your copy. Dept. B-11. 
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MAGNETIC-FRICTION CLUTCHES, BRAKES, 
CLUTCH-BRAKES, CLUTCH-COUPLINGS 









The Eaton Dyna-torQ electro-magnetic friction units 
include a number of unique design advancements 
which provide longer life and superior performance 
with less maintenance. Check the following important 
advantages: 


1 Extremely Rapid Response in Clutching and Brak- 


tot. a \ 
ee pr —“/) ? \ ing—makes Dyna-torQ units ideally suited to a wide 
‘ Pm za , 4 : . ° . 
ae j TE gC range of manual and automatic cycling applications. 
al = Smooth, Shockless Engagement—permits rapid opera- 


tion without backlash or chatter. 











Highly Effective Cooling—maintains lower operating 
temperatures; permits fast, repetitive actuation. 


Self-Adjustment—avutomatically maintains proper clear- 
ance between armature shoes and field magnet. 


Simple, Accurate Control—manual or automatic; may 
be had to operate on 110, 220, or 440 volt, 60 cycle, 
alternating current. 


Low Maintenance Costs—result from unique design 
features and superior quality of construction, assuring 
CLUTCH long operating life and minimum down-time. 


Eaton Dyna-torQ Clutches and Brakes are elec- 
trically operated, disc-type friction units having 
two basic components: a field magnet and an 
armature. Torque is transmitted as the magnet 
pulls the armature into engagement. Because the 
pull of the magnet is direct without intricate link- 
age, and the movement of the armature is slight, 
Dyna-torQ units are capable of extremely rapid 
response in clutching or braking. 

Ask us to tell you how these Dyna-torQ units 


; , BRAKE aR tare eG CLUTCH-COUPLING 
will fit your equipment. 


WIDE RANGE OF SIZES AND CAPACITIES 


@) Send for Illustrated Descriptive Literature 


——————— DYNAMATIC DIVISION ———————_ 

MANUFACTURING COMPANY 

3307 FOURTEENTH AVENUE e¢ KENOSHA, WISCONSIN 
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Westinghouse _ 





helped save $13,500 in olive pitting operation... 


at Bell Packing Corporation 
Berkeley, California 


Continuously driving brine pumps for olive-pitting 
operation, Westinghouse motors have helped cut production 
cost, improve product quality 


*‘Westinghouse Life-Line ‘A’® motors make possible the profitable 
functioning of the new pitting room in our olive canning plant,” 
states Mr. William Carlson, Plant Superintendent at Bell 

Packing Corporation, Berkeley, California. 


Mechanizing this operation has increased production 15% and released 

a good share of the normally required manpower for use elsewhere in the plant. 
In three years, Bell Packing reports a saving of $13,500. In designing 

the area, Bell Packing Corporation considered the choice of motors 

for the brine pumps the most serious problem. Westinghouse 1 hp, Life-Line 
**A”’ motors were chosen on their record of long-term, trouble-free life 

under the toughest conditions. 


POWER-UP with the motor designed to meet modern industry’s needs. 

For complete information, call your Westinghouse sales engineer, or 
distributor. Or, write Westinghouse Electric Corporation, 

P.O. Box 868, 3 Gateway Center, Pittsburgh 30, Pennsylvania. J-22058 





YOU CAN BE SURE...i1F ITS Westinghouse Wi 





Mr. Carison hoses down the two Life-Line ‘“‘A” motors, which is a normal part of the 
operation of this room. These two 1 hp. open DP type motors have been running for 
three years and despite constant splashing from brine and fresh water have proven 
trouble-free and economical. 
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Lead wires to the boiler coils of this heat 
transfer unit are insulated with Silastic. 
Whereas ordinary insulation could not with- 
stand the 400° ambient temperatures, the 
Silastic covering remains unaffected. 


GULAS TG insuiated wire withstands 500 F 


Any place electrical insulation must remain efficient 
For resistance to fuels, oils and despite extremes of temperature, there’s a need for 
solvents, specify Silastic LS Silastic*, the Dow Corning silicone rubber. Silastic 
tolerates cold as low as —130F, heat to 500 F, and has 
excellent dielectric strength. Silastic resists moisture, 
arcing, ozone and corona without losing its flexibility 
Get latest data on Silastic. Mail coupon today or insulating properties. Available from most leading 
, Wire manufacturers. 
Dow Corning Corporation, Dept. 4523 


sadiens, Seales Typical Properties of Silastic for Wire and Cables 


Please send me latest data on Silastic ¢ Temperature range, °F —130 to 500 


¢ Tensile strength, psi 600 to 900 
¢ Elongation, % 150 to 300 
* Insulation resistance, megohms/1000 ft 1000 to 3000 
* Dielectric strength, volts/mil 300 to 500 
¢ Dielectric constant, 10? cycles 

per second, nominal 3.2 





lf you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 
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United Air Lines will pick up and deliver 
your shipment... hold space for it, too! 


Want your shipment on a particular United Air Lines 
flight? Just say the words—“Reserved Air Freight.” 
This guarantees the space you need on any flight you 
want. United will provide pickup and delivery service 
if you wish. For further assurance, United’s system- 
wide Customer Service will monitor your shipment all 
the way to its destination. 


There’s assurance, too, in United’s frequent, high- 
speed Air Freight schedules, including same-day DC-7 
Mainliners and 30,000-lb.-capacity DC-6A Cargoliners 
coast to coast. All this is part of the new standard in 
Air Freight set by United. Specify UAL} on your next 
airbill, then notice the difference. 


T UAL is a service mark used and owned by United Air Lines 


Door-to-door service 


a5 


For service, information, or free Air Freight booklet, call the nearest United Air Lines Representative 
or write Cargo Sales Division, United Air Lines, 36 South Wabash Avenue, Chicago 3, Illinois. 


NOVEMBER 1957 


Examples of United’s low Air Freight rates 
per 100 pounds* 

$4.78 
- $6.42 
. $7.50 
$12.02 


CHICAGO to CLEVELAND .... 
DENVER to OMAHA ...... 
NEW YORK to CHICAGO .... 
SEATTLE toLOS ANGELES ... 
PHILADELPHIA to PORTLAND . » $24.15 
SAN FRANCISCO to BOSTON ... oe 0 0 oo $27.00 
*These are the rates for most commodities. They are often lower for larger ship- 


ments. Rates shown are for information only, are subject to change, and do not 
include the 3% federal tax on domestic shipments. 


SHIP FAST... SHIP SURE... SHIP EASY \UNITED 


on nce 


Circle 150 on page 17 





SPECIAL REPORTS ON 
FINISHING NON-FERROUS METALS 


NUMBER I—Decorative, 


Corrosion-Resistant Finishing 
with Iridite 


Chromate conversion coatings are well known and accepted 
throughout industry as an economical means of providing 
corrosion protection, a decorative finish or a good paint base 
for non-ferrous metals. However, continued developments are 
so rapid and widespread that many manufacturers may not 
be completely aware of the breadth of application of this type 
of finish. Hence, this digest of current information; to bring 
you up to date on the many ways in which you can combine 
salable appearance with durability in one finish at a com- 
petitive price advantage. Report II on paint base, corrosion- 
resistant finishes and Report III on chemically polished, 
corrosion-resistant finishes are available on request. 


First, as a basis for this discussion, a ‘‘decorative”’ finish is 
considered as any chromate film that is used as a final finish 
in itself. It may be truly decorative in that its sole purpose 
is to enhance the beauty of the product. For example, a 
bright chrome-like finish or a pleasing bronze appearance are 
among the many effects that can be obtained. It may be 
functionally decorative in that it reduces reflectivity for 
camouflage purposes or provides a means of color-coding 
parts. But, in all cases, the Iridite films protect the metal 
against corrosive attack. 


Iridite finishes are now available for all commercial forms of 
the more commonly used non-ferrous metals, including zinc, 
cadmium, aluminum, magnesium, silver, copper, brass and 
bronze. These films can produce a wide variety of pleasing 
appearances. The basic colors of the Iridite coatings are 
grouped below by metals. 


ZINC and CADMIUM: Metallic bright, light iridescent, 


iridescent yellow, bronze, olive drab. 

COPPER, BRASS, BRONZE: Metallic bright, yellow. 
ALUMINUM ALLOYS: Clear, iridescent yellow, brown. 
MAGNESIUM ALLOYS: Light brown, dark brown, black. 
SILVER: Metallic bright. 


In addition, many films can be modified by bleaching or by 
dyeing. Among the dye colors available are various shades of 
red, yellow, green, blue or black. 


Depending upon the metal and the Iridite used, corrosion 
resistance of clear and bright films ranges from mild passivity 
to as high as 500 hours in salt-spray; on heavier dark films, 


salt-spray resistance ranges from approximately 100 to 1000 
hours. 


It is this combination of decorative and corrosion resistant 
properties that accounts for the widening use of Iridite finishes. 
For example, Iridites #4-73 and #4-75 (Cast-Zinc-Brite) 
make possible for the first time, a combination of lustrous 
chemical polishing of the as-cast surface of zinc die castings 
and good resistance to corrosion. Further, in many cases, 
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WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line 
of chromate conversion finishes. They are generally 
meager agdee dhe: pa. cola 


Seated ee boos eaten oe noes” 
max.) gel-like, complex chromate film of a non- 
_ perous nature on the surface of the metal. This film 
is an integral part of the metal itself, thus cannot 
_ flake, chip or peel. No special equipment, exhaust 
P ee ee 
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sizeable savings in the cost of buffing and electroplating are 
realized. 


On many steel parts, a simple system of zinc or cadmium 
plate and bright Iridite is used instead of more costly electro- 
plated finishes to provide a bright, decorative and protective 


finish with tremendous savings in material, equipment and 
labor. 


In finishing aluminum, where corrosion resistance or paint 
adherence is the prime consideration, the aircraft industry 
has all but abandoned the anodizing process in favor of 
recently developed chromate conversion coatings, among them 
Iridite #14 and #14-2 (Al-Coat). These formulations and 
their method of application can be varied to retain the original 
metallic appearance while providing acceptable corrosion re- 
sistance, or to produce a fully colored brown finish that 
offers exceptional corrosion protection. Again, time and man- 
power savings are astounding—one company saved at least 
$15,000 a year on maintenance of racks alone and another 
$40,000 on materials and labor in only nine months. In addi- 
tion, of course, hundreds of thousands of dollars are saved by 
eliminating the need for expenditures for generators, heating 
equipment and racks. 


Iridites are widely approved under both Armed Services and 
industrial specifications because of performance, low cost and 
savings of materials and equipment. 


In planning or designing, you should consider the many other 
characteristics of Iridite finishes which may enter into the 
specific problem. In addition to having decorative and pro- 
tective functions, these chromate coatings form an excellent 
base for organic finishes and bonding compounds. They have 
low electrical resistance. Some can be soldered and welded. 
The Iridite film itself does not affect the dimensional stability 
of close tolerance parts. 


You can see then, that with the many factors to be con- 
sidered, selection of the Iridite best suited to your product 
requires the services of a specialist. That’s why Allied main- 
tains a staff of competent Field Engineers—to help you 
select the Iridite to make your installation most efficient in 
improving the quality of your product. You’ll find your 
Allied Field Engineer listed under ‘Plating Supplies” in your 
classified telephone book. Or, write direct and tell us your 
problem. Complete literature and data, as well as sample 
part processing, is available. Allied Research Products, Inc., 
4004-06 E. Monument Street, Baltimore 5, Maryland. 
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Accopac fiber gasket 
seals hot oil at low flange pressures 


Armstrong CN-705 Accopac®—an improved _beater- 
saturated gasket material—will seal hot oil under rel- 
atively low pressures, even where flange temperatures 
go as high as 300° F. Under these conditions, ordinary 
plant-fiber materials often shrink and leak because their 
saturant is removed by the leaching action of the hot oil. 





PERCENT COMPRESSION 


eoowdie 


1500 61800 2700 3000 


LOAD IN PSI 


MBER 1957 


CN-705 delivers this kind of performance because of 
the patented way it’s made. Cellulose fibers and finely 
ground cork are combined with a non-volatile nitrile 
rubber binder. The result is a strong, uniform sheet, 
with a compressibility range that makes it ideal for seal- 
ing minor imperfections on cast flanges. 

The wide Accopac line includes materials designed 
for practically every fiber sheet gasket application. For 
more information, write Armstrong Cork Company, In- 
dustrial Division, 7011 Ingersol Street, Lancaster, Pa. 


Armstrong Accopac 


... used wherever performance counts 
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NEW ROBBINS 


“SERIES 254U” rE-RATED 
FIVE BIG 


FULL HEIGHT END HEAD PROTECTION 


__-«m One piece shrouded end heads give full height 
| protection against moisture and falling objects. 
3 Internal baffles complete splash-proof construction. 
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& MYERS 
MOTORS offer you... 


ADVANTAGES! 


MYLAR* INSULATION INCREASES MOTOR 
LIFE. Mylar*, laminated to rag paper insures 
positive insulation and assures virtually perma- 
nent protection because of its excellent dielectric 
qualities. In addition, the rag paper backing pro- 
vides a cushioning effect for added resistance to 
obrasions and punctures. 


*DuPont registered trademark. 
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BEARINGS EASILY INSPECTED 


Removable cover plate at each end of head 
permits easy bearing inspection without dis- 
mantling motor. Bearings run in double-width 
races, thus have extra-large reservoirs contain- 
ing grease selected to resist dust, temperature, 
humidity and high operating speeds. 


“STRAIGHT THROUGH” DUAL-SWEEP 
VENTILATION ELIMINATES 

“HOT SPOTS” 

Tandem fans, one pushing and the other pull- 
ing, produce washing action around and over 
field coil ends, insure lower internal tempera- 
tures and longer dependable operation. 


PERMANENTLY NUMBERED LEADS 
SIMPLIFY INSTALLATION AND 
MAINTENANCE 

Proper lead identification is assured even after 
years of exposure. Numbers are permanently 
impregnated into the sub-surface of the insula- 
tion . . . can't wear off or deteriorate. 


Tuese five big advantages make R&M’s “Series 254U” re-rated 
motors your best buy for applications requiring dependable, 
full-time performance, They can be installed in any environment, 
outdoors without a cover or in damp and corrosive atmospheres. 
Moisture, rust or corrosion can’t affect their operation, and 
they take rugged duty in stride! Every R&M motor is electrically 
and mechanically designed to withstand the most severe 
operating conditions. Careful quality control and precision 
manufacture insure top performance and dependability year after 
year. Write today, for R&M Bulletin 520EMon R&M’s 


“Series 254U” re-rated motors! 


ROBBING 


SPRINGFIELD, OHIO 


a ¥ 
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Generator brushes wearing rapidly ? 


Call your 


ATIONAL brush man.::. 


TRADE-MARK 


Here’s how he 
helped one steel mill increase brush life 400% 


™ Six-month brush life was the most this 
eastern steel mill could coax out of its 
+ 1500 kw generator. The result, reports 
~~» “National” Carbon Brush Man, Floyd 
Anderson, was frequent down time plus 
FLOYD ANDERSON SOMe mighty expensive extras. 

Rapid wear, film stripping, threading and grooving 
resulted in frequent stoning and excessive maintenance 
cost. 

Floyd analyzed the generator’s work load and recom- 
mended “National” carbon brushes, grade N-4. Brush 


The terms “National”, "'N"’ and Shield Device, and “Union Carbide” are registered trade-marks of Union Carbide Corporation 


» 


wear was reduced immediately. N-4 brushes are averag- 
ing two years’ service on this generator — a 400% 
improvement. 

Floyd Anderson and his fellow “National” Carbon 
Brush Men have been solving industrial brush problems 
for years. Their experience and training — backed by 
“National” long term brush development—make them the 
logical consultants on any industrial brush application. 

Call them today or write National Carbon Company, 
Division of Union Carbide Corporation, 30 East 42nd 
Street, New York 17, N. Y. 


UNION 


CARBIDE 
NATIONAL CARBON COMPANY - Division of Union Carbide Corporations 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto. 
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Mining motors 
for heavy-duty mine equipment 


depend on performance-proven 


ROCKBESTOS A.V.C. 





In building motors for heavy-duty coal mining 
machinery, leading motor manufacturers de- 
pend on performance-proven Rockbestos 

A.V.C. Motor Lead Cable. 






For example, in building motors for use in Joy 
Manufacturing Company's 20BU-1 high ca- 
pacity loader, the manufacturer specified and 
used Rockbestos Motor Lead Cable. This cable 
not only withstands oil and grease but also 
gives protection against starting overloads, 
high ambient temperatures and the many other 
operating tortures of heavy-duty mining 


equipment 


This Rockbestos A.V.C. Motor Lead Cable has 


also been performance-proven in mill motors 





and other heavy-duty stationary and traction- 


type motors. 








You, too, can get trouble-free wire perform- : ROCKBESTOS 

ance by specifying and using Rockbestos A.V.C. - ir 
Motor Lead and Apparatus Cable. Remember, at 
it'll keep its flexibility indefinitely — won't rot NEW HAVEN 4, CONNECTICUT 


or bloom when exposed to grease — won't NEW YORK, CLEVELAND, DETROIT, 
CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, 


burn or carry flame. ATLANTA, DALLAS, OAKLAND, SEATTLE 


Write today for full details — ask for Specifi- 
cations RSS-98 
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Up to 40% higher tightening torques keep a 


—and only the combination of an UNBRAKO screw 


UNBRAKO SET SCREW 


RECOMMENDED SOCKET SET SCREW 
TIGHTENING TORQUES 
(Inch-Pounds) 
MINIMUM 


SET SCREW SET SCREW DIFFERENTIAL 


SCREW SIZE UNBRAKO B c % 


The High-Torque UNBRAKO has a radius 
in the socket corners. This eliminates the 
sharp corners where cracks start. It also 
distributes the stresses developed when 
tightening torques are applied. Ordinary 
socket screws have sharp corners which 
often crack when tightened even at lower 
torques than those recommended for 
UNBRAKO. 


#4 5 3.9 3.5 28 
#5 9 7.8 7.4 15 
#6 9 7.8 7.4 15 
#8 20 14.7 14.5 36 
33 26.5 25 25 
87 62 60 40 
122 32 
198 29 
309 23 
460 24 
1106 11 

1540 

3660 

5025 


UNBRAKO 
SET SCREW 


ORDINARY 
SET SCREW 


The High-Torque UNBRAKO has a deeper 
socket, which gives you more purchase 
with the wrench. Since more wrench can 
be put into the UNBRAKO socket, you can 
set the screw much tighter. And you won’t 
ream the socket or round the corners of 
the wrench. 


The High-Torque UNBRAKO socket set screw is made to withstand the highest tight- 
ening torques ever used to seat a set screw—up to 40%, higher than an ordinary set 
screw. But to take full advantage of this UNBRAKO feature you must have a key that 
can apply the force required to seat it without damaging the screw or snapping the 
key. The High-Titan UNBRAKO hex key is designed specifically to set a High-Torque 
UNBRAKO so that you can be assured of full high-torque performance every time. 


UNBRAKO SET SCREW 


Here’s why a High-Torque UNBRAKO 
can be seated tighter—and stay put 


UNBRAKO SET SCREW 


It has fully formed threads that make the 
whole screw stronger. The metal is 
compressed into the closely knit grain 
structure that you see in this illustration. 
The grain flow follows the contour of 
the threads. There are no straight lines 


along which shear can occur. The The High-Torque UNsBRAKO is properly 


UNBRAKOretains its flow lines even when 
ground down to .010 in. below root 
diameter. Screws with cut or ground 
threads lose thread format root diameter. 


heat treated, kept clean. Its grain structure 
is uniform. It is free of decarburization. 
There’s no danger of stripping the threads 
or shearing the point when tightening 


ELECTRICAL MANUFACTURING 





High-Torque UNBRAKO socket set screw tight 


and key assures full high-torque performance 


ORDINARY SET SCREW 


are full of the telltale white spots that 
identify it. 

And here’s why an UNBRAKO High-Titan 
hex key can be used to apply far more 
tightening torque to a High-Torque 
UNBRAKO socket set screw than is needed 
without damaging either the screw or 
the key. 

The High-Titan UNBRAKO is not an ordi- 
nary hex key. It is a precision internal 
wrenching tool with high ductility, spe- 
cially designed to assure full high-torque 
performance. It is made of special alloy 
steel bar stock, inspected magnetically and 


which exert torque on the inner walls of 
the socket, are sharp and tough. The 
bend is strong. 


The High-Titan UNBRAKO is accurately 
sized across the flats and across the 
corners to insure snug fit and full wall con- 
tact. It won’t ream or wear an UNBRAKO 
socket. The square cut end engages the 
full depth of the socket for greater tighten- 
ing power. It gives you up to 25% more 
wrench engagement than a key with a 
chamfered end. 


torques are applied. The ordinary screw is chemically to make sure that the material UNBRAKO CHAMFERED END 


y . ' Pe aes ; P ste minertbhin tice |4=6OKEY 
suffering from an overdose of decarburi- 'S flawless and of the specified properties. 
zation; socket walls, threads and point Its sides are flat and parallel. The corners, 


TORQUE-ANGULAR DISPLACEMENT CURVE 
FOR Ye‘ HEXAGON KEYS 


TORQUE INCH-POUNDS 


Unbrako Socket Screw Division 


BREAKING POINT 


PROPORTIONAL LIMIT 
(KEY TWISTING) 


LEGEND 


BRITTLE KEY —-—-——— 
UNBRAKO KEY = 





ANGULAR DEFLECTION RADIANS* PER INCH 


*l radian approximates 57.3° 


The High-Titan UNBRAKO hex key is heat 
treated in modern atmosphere-controlled 
furnaces. The surface is casehardened 
without decarburization. The extra hard 
surface gives the key longer life. And it 
retains its dimensional accuracy, is tougher 
and more ductile than ordinary keys. This 
torque-angular displacement curve for ¥ 
in. hexagon keys distinguishes a High- 
Titan UNBRAKO from an ordinary key. 
The High-Titan UNBRAKO has a higher 
yield point and a higher breaking point— 
you can exert a much higher torque with 
it without snapping the key. 


Be sure you get the full high-torque per- 
formance offered only by the combination 
of a High-Torque UNBRAKO socket set 
screw and a High-Titan UNBRAKO hex 
key. Both products are stocked by author- 
ized industrial distributors. Ask the one 
nearest you for complete information. 
Or write STANDARD PRESSED STEEL Co., 
Jenkintown 9, Pa. 


We also manufacture precision titanium fasteners. Write for free booklet. 


Standard Pressed Steel Co. © The Cleveland Cap Screw Co. @ Cooper Precision Products @ Sta 
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Monitor radiated 
signal frequencies 
100 times faster! 


with accuracy of + 1 cps...over 
range of 0.54-30.5 megacycles 















Beckman/Berkeley Model 7700 
Microsensitive Frequency Measur- 
ing System 


Featuring 


Exclusive direct digital readout —7-place 
numerical display for speed, accuracy and 
convenience. 


Broad utility— measures AM, ICW, frequency 
shift keyed and multiplexed signals. 


Extreme sensitivity —detects and measures 
signals of 1 microvolt strength. 


Advanced engineering design — exceeds 
FCC specifications, is suitable for compliance 
with Part 15, FCC Rules and Regulations. 





Wide range and bandwidth selectivity — 
30 I-mc frequency bands; bandwidth of 100 
cps-6 kc for interference rejection. 


Price: $3500.00 F. O.B. factory 





DESIGN AND PERFORMANCE SUPERIORITY 


Comprising a unique combination of a quality 
communications receiver and a high-speed electronic 
counter, Beckman/Berkeley Model 7700 provides 
100,000 times the customary counter sensitivity, and 
100 times the frequency measurement speed of other 
equipment. Its extreme sensitivity and accuracy permit 
quick, precise measurement of virtually all types of 
radiated signals in the 0.54 to 30.5 megacycle range, 
with maximum error of | in 10°. 


Simple and easy to use, the Model 7700 makes pos- 
sible the measurement and monitoring of broadcast 
or other frequencies by non-technical personnel with 
a minimum of training. The system consists of three 
basic units: a broad range communications receiver, 
a translator with oscilloscope comparator, and a time- 
gated electronic counter. An audio system is incor- 
porated for aural monitoring where desired. 


Complete technical information on the Beckman/ 
Berkeley Model 7700 Microsensitive Frequency 
Measuring System is available on request. Write to 
Dept. R11. 


Beckman’ 
Berkeley Division 
2200 Wright Avenue, Richmond 8, California 
148 a division of Beckman Instruments, Inc. 
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We own 
the 
mint... 


ONE DIME 


...is exactly like the next. But each is a 
miracle of precision coinage though mass 


produced. 


No wonder you find Miniature 
Precision Bearings the best way to 
help make your products perform 
more precisely! 

MPB puts the same “coinage” 
techniques into bearings that make 
American money the uniformly finest 
in the world. Each retainer has its 
own coined ball pockets. Miniature 
radial retainer ball bearings have 
smooth, low running torque, even un- 
der high thrust loads, because of the 
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unique retainer design. And Minia- 
ture Precision Bearings, because 
they’re prelubricated to your specs 
and individually packaged, assemble 
in your products so easily that your 
costs shrink automatically. 

If you’ve got ideas or problems in 
miniaturization, remember ‘‘we own 
the mint’”’ on the world’s broadest 
miniature bearing experience. More 
than 500 types and sizes from %” 
O.D. down — specials if you require. 
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ONE BEARING 


of a given type by MPB is exactly like the 
next. MPB’s coined ball pocket retainers 
insure precision. 


Write about your needs and get the 
new MPB comprehensive catalog. 
Miniature Precision Bearings, Inc., 
611 Precision Park, Keene, N. H. 


__MPpB_ 


MINIATURE PRECISION BEARINGS 





Cast Alnico Magnets are most com- 
monly made in Alnico V, VI or III. 
Sintered Alnico Magnets usually are 
made in Alnico II, V or VI. Special 
permanent magnet materials include 
Vicalloy, Cunico, and Cunite. 


Engineering Dada 


Write for your copy 
BULLETIN GC-106C 


Contains useful data on Alnico Mag- 
nets, their sidiali’ and magnetic 
properties. Also lists stock items and 
standard tolerances for cast and sin- 
tered magnets. 


ADDRESS DEPT. EM-711 








Magnets —Stock or Special 





ARNOLD” 


Your best bet when looking for a 
source of Alnico magnets and assem- 
blies is Arnold—producer of the 
most complete line of magnetic ma- 
terials in the industry. Arnold can 
supply your need for any size or 
shape of Alnico magnet, as illustrated 
by the variety pictured above. 
W eights range from a few ounces to 
75 pounds or more. Die-cast or sand- 
cast aluminum jackets, Celastic cov- 
ers, etc., can be supplied as required. 
Complete assemblies are available 
with Permendur, steel or aluminum 
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bases, inserts and keepers as specified 
—magnetized and stabilized accord- 
ing to the requirements of the ap- 
plication. 

A wide range of the more popular 
shapes and sizes of cast and sintered 
magnets are carried in stock at 
Arnold. Unsurpassed plant facilities 
make possible quick delivery of all 
special orders. @ Let us handle your 
magnetron, traveling wave tube and 
wave guide permanent magnet require- 
ments, or any other magnetic material 
specification you may have. 


wsw 6675 
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PERFORMANCE PROVEN 


»»»- FOR OVER 25 YEARS 


RESISTORS 


and 


RHEOSTATS 


H-H Long-Life Resistors 
Blue Ribbon Resistors 


Rugged blue ribbon resis- 
tors provide higher watt- 
age ratings per unit, save 
space and weight. Con- 
struction features high 
temperature, vitreous 
enamel, crazeless coating 
for maximum moisture re- 
sistance. Aluminum thru- 
bar distributes heat uni- 
formly. Corrosion resistant 
and vibration-proof. 


Gray Line Resistors 
These dependable resis- 
tors feature high tempera- 
ture gray enamel coating 
and stronger core for 
extra dependability under 
the most extreme operat- 
ing conditions. All wire 
connections on H-H Long 
Life Resistors feature all 
welded construction. The 
fixed, ferrule and adjust- 
able types meet MIL-R-26 
specifications. 


Hardwick Hindle quality components offer circuit 
designers and engineers exclusive electrical and 
mechanical features. These design “plus” factors 
provide complete dependability where severe 
operating environments are encountered in 
commercial or military service. Complete data 

on H-H Rheostats and Resistors is available om 
request. Call or write for illustrated resistor 

and rheostat catalogs today! 

Standard stock items available for , 

immediate delivery from authorized 

Jocal electronic parts distributors, 


TYPE AMS 


\ 


TYPE A RHEOSTATS (25 Watts) 


Functions smoothly under 
the most adverse condi- 
tions. Terminals of strong, 
corrosion resistant alloy, 
are permanently welded 
to winding form. Wound 
ring is made an integral 
part of the refractory base 
by vitreous enamel. Shafts 
are insulated. Three ter- 
minals permit use as po- 
tentiometer or rheostat. 


TYPE AM RHEOSTATS (25 Watts) 


Featuring porcelain-vitre- 
ous enamel construction, 
Type AM rheostats are ex- 
ceptionally rugged, com- 
pact and possess excellent 
heat dissipating character- 
istics. Resistive element 
is wound on a flat, pure 
mica form, placed within 
a refractory base and com- 
pletely embedded in vitre- 
ous enamel. 


HEOSTATS (25 Watts) 


This type Hardwick Hindle 
Rheostat includes all the 
electrical and mechanical 
advantages featured in the 
Type AM with lug termin 
als. However, Type AMS 
Rheostats incorporate 
screw type terminals 


High temperature enamel 
affords maximum safety 
under overloading. H-H 
bus-bar construction pro 
vides ample resistance 
ample safety under maxi 
mum current require 
ments. Constant pressure 
contact arm provides trou 
ble-free operation 


The Mark of Quality Since 1924 


40 HERMON ST, NEWARK 5, N.)., U.S.A. 
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Forethought 
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Design ~~_7 
These in 

When you 
Begin! 


a“ 













If you need mechanical 
or electrical counters in 
any of your new products, 
here’s a word to the cost- J 


wise designer: Design them 


in, when you begin . . . don’t tack them on later. — — : 
Series 1370 High Speed Counter (1500 to 2500 *:- Sein” 
. " ‘ ‘ ; rpm) built into a wide variety of i S 

For if you'll give us a chance to work with you, right ne ee ee 


from the beginning, chances are we can save you time 

and money by adapting or modifying a standard Everyone, ce 
Veeder-Root Counter to your needs . . where you might 

get into a costly special job if you went about it alone. OV 


What’s more, you save time in your engineering, 


purchasing and assembly departments. 










Count on Veeder-Root to help you in every INCORPORATED 


Hartford, Conn. « Greenville, S. C. « Chicago 
New York « Los Angeles « San Francisco « Montreal 
Offices and Agents in Principal Cities 


way ... from design to delivery. Write: 







1205 Reset 


Magnetic Counter with panel 
mount and lock and key. 






Special Longitude Counter, one 
of mony made for aircraft navi- 
gational equipment. 






Series 1122 Small Reset Ratchet Counter. 
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Square D pushbuttons, 
designed to JIC and NMTBA 
standards, have been proven 
by severe tests involving mil- 
lions of operations.They offer 
still other features...generous 
wiring space and exclusive 
“Slide and Swing’’ enclosure 
covers for easier, faster instal- 
lations when machine opera- 
tions are changed. 





CONTACT BLOCKS and PILOT LIGHTS 





ow 
—_ 











Momentary 





Coin-operated 







6 Date a a Selector Switch 
uarde utton ushroom Button ‘ , 
lal eaiade. 166? aa 26" Seen Selachar Switch Available in same 


selection as stand- 


ard type 
al y 
‘< x 


i 


tary contact. 7 differ- 2 or 3 position with 
ent colors. 4 different cams. 


= 








Key- Selector tPF 
operated Pushbutton v y 
Selector combines se- Padlock Attachment Padlock Maintained 
Switch lector switch Latch type. For Attachment Contact 
Discourages and pushbut- momentarycontact Covertype. Pre- Attachment 
unauthorized ton. 2 or 3 buttons. Locks’ vents depress- Used with . 
operation. position. ‘OFF’ position ing button operators, 1 
contact block. 
Selector 
> Switch Wobble Stick Neoprene 
i Lockout Operator | Cap 
Permits for momentary for momen- 
+. \ switch to x pushbutton op- tary contact 
be locked 7 4 erator. Ideal for button. Pre- 
in any one 7 emergency stop vents liquids, dust and 
» ' of three \ with pendant grit from working into 
positions ‘Ne station pushbutton operator 


You'll like the com- 
pleteness of Square D's 
pushbutton line. Every 
conceivable combina- 
tion can be obtained 
with a minimum stock 


Single Pole N.O. Duplex N.O. Tandem Operation. Duplex N.O. and : s 
and and N.C. Contacts with extended stems for of packaged units. En 
N.C. Contacts N. C. Contacts combination with another block. closures available for 1 





to 16 units. 


Tiebiddtion aad wide-ancle Write for Pushbutton Bulletins 
visibility. Greatly reduced which give complete details. 
filament burn-outs. No loos- Address Square D Company, 


Duplex N.O. and PILOT LIGHT + Generous 
N.C. Contacts with 

“~ one N.O. circuit 
closing ahead of 
the other. Designed = ening of lamp under vibra- 4041 North Richards St., 
for 2-speed orse- “G& tion. Six colors—red, amber, Milwaukee 12, Wisconsin. 
quence operations. 


ANY OPERATOR 
WITH ANY 


CONTACT BLOCK 





green, blue, white, clear 


he , 





sf 









now...EC aM PRODUCTS ARE A PART OF THE SQUARE D LINE! 
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Now-—the first 155°C (Class F) 
magnet wire designed 


Another Anaconda first! Anatherm—a new 
polyester film-coated magnet wire—fully tested 
for use at “hottest-spot’’ temperatures up to 
155°C. With this new higher level of thermal 
stability, Anaconda Anatherm is the first film- 
coated wire to meet the newly adopted AIEKE 
155°C (Class F) rating! 

Greater thermal stability—plus excellent 


abrasion-resistance characteristics, chemical 
stability and dielectric strength—makes Ana- 
therm ideally suited for manufacturers seeking 
maximum performance and reliability from 
smaller and smaller equipment operating at 
higher and higher temperatures. 

As a polyester magnet wire, Anatherm can 
be used equally successfully at any hottest-spot 





polyester film-coated 
to meet new AIEE requirements 


temperature over the range of 105°C to 155°C. | Free Technical Bulletin on Anatherm 

; ; ; : : ) Magnet Wire is available. Simply write: 

Available in single and heavy film thickness Schema “lle fae Company, 
in AWG sizes from 15 through 25. 25 Broadway, New York 4, N. Y. 


ASK THE MAN FROM ANACONDA 


ABOUT ANATHERM MAGNET WIRE 
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If it’s experience you’re after... 


call a Hoover Man 


Some folks with experience and that cer- many of them for 35 years. We make 


tain touch can do the impossible. We aren't quality castings. Make ’em for lots of dif- 


making any wild claims about the alu- ferent companies. Why not call us? We'll 
minum and zine alloy castings we produce. have one of our experienced Sales Engi- 


But we ve been satisfying our customers— neers give you the whole Hoover story. 


THE HOOVER COMPANY, Die Casting Division, North Canton, Ohio Die Casting specialists since 1922 a 





In Canada - Hamilton, Ontario 


DIE CASTING » HOOVER 
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‘Trangitron 


igh Voltage 


ilicon 
Rectifiers 


fr 
CURRENT 


OLTAGE 1900 VOLTS | 
\ 





Features... 


es f/ Now Transitron offers 1000 and 800 volt silicon 
° Reliability at rectifiers in two standard packages. The proven stud 


High Temperatures mounted type can handle current up to 1000ma in 


© Hiah Power temperatures to 125°C. For current ratings to 250ma 

9 s i use the new axial lead type — easy to mount, with no 

Handling Ability need for insulation. Either type may be used with 

© Small Size confidence wherever high forward conductance and 

low leakage are important . . . for power supplies, 

¢ Hermetically Sealed magnetic amplifiers, and low frequency switching 
applications. 


High voltage rectifiers are the latest to join 
Transitron’s expanding family of reliable, efficient 
silicon rectifiers. Transitron offers a large variety of 
packages and a wide range of voltage and cur- 


STUD MOUNTED... RATINGS AT 125' C CASE rent ratings. 
Moximum Maximum Maximum 
Inverse Average Average 
Operating Forward inverse Current 
Voltage Current (full load) 
Type (volts) (ma) (ma) 

West eee ao wy tigate AXIAL LEADS . . . RATINGS AT 100°C AMBIENT 
TM104 1000 1000 5 Maximum Moximum Maximum 
TM105 1000 400 5 Inverse Average Average 

Operating Forward nverse Current 
ThA84 800 1000 5 Voltage Current (full load) 
™85 800 400 5 pi Type (volts) (ma) — (ma) 
IN561 1000 250 oa 
1N560 800 250 3 Send for Bulletin TE-1351 


‘Trangitron 


electronic corporation * wakefield, massachusetts 


Transistors Diodes Regulators Rectifiers 
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Long before flight becomes a reality, missiles and aircraft are exhaustively 
tested to determine the efficiency and reliability of their design. Equipment 
for circuit analysis, data processing and operational checking contain 
numerous inner and inter-connections whose functions require rapid, reiiable 
and versatile re-arrangement. AMP’s Patchcord Programming Systems 
provide this flexibility of circuit arrangement, with a wide variety of products 
having these desirable features: 


@ universal or shielded construction. 

e contact arrangements with I11 to 4,896 holes. 

e contact design to provide dual wiping action with each engagement. 

e unique solderless taper pin technique for permanent wiring to contacts. 


sWA? products for the AVIATION 


The network of electrical and electronic impulses that control, regulate and 
maintain airborne equipment at peak efficiency in flight depends, to a large 
degree, on the integrity and reliability of the wire terminations within its 
circuitry. Changes in equipment and requirements have extended the scope 
of the A-MP insulated terminal lines to include products which are abreast 
of the thermal, vibration and similar problems imposed by today’s faster, 
higher flying aircraft. 


Many of the answers to the problem of tomorrow’s flight equipment are 
obtained from the experience of today’s research in the barriers that the 
present prototypes, missiles and other supersonic experiments are investi- 
gating. AMP INCORPORATED has produced many of the pulse system 
devices used to assure the faithful functioning of the electrical and electronic 
equipment which guide and control these instruments in the worlds of tomorrow. 


Ampli-FILM, the finest high-voltage dielectric, is used as the basic insulator 
in the products of our Chemical and Dielectric Division. These products 
include: wafer capacitors (standard and armored), pulse forming networks 
and systems, and high voltage power supplies. 


| Wholly Owned Subsidiaries: 


Aircraft-Marine Products of Canada Ltd., Toronto, Canada 
N ( O f2 PO ae ATE D Aircraft-Marine Products (Great Britain) Ltd., London, England 
) | Societe AMP de France, Le Pre St. Gervais, Seine, France 
AMP—Holland N. V. 's-Hertogenbosch, Holland 
General Offices: 5229 Eisenhower Boulevard, Harrisburg, Pa. Distributor in Japan: 


Oriental Terminal Products Co., Ltd., Tokyo, Japan 
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FOR NEATER, MORE DEPENDABLE INSULATION ... EVEN IN DIFFICULT AREAS 







FIBREMAT pulls down tighter 
layer to layer on straight sur- 
faces ... for less bulk, leaving 
more room for added conduc- 
tors in the slot cell. 





FIBREMAT conforms to 
full 90° bends around coil 
edges for freedom from 
gaps and bulges, tighter 
layers and neater 
appearance. 





S sd » f : » x x x ¥ ¥ x x 
; i or 7 ¥ ¥ / 
<x << “WOVEN CGLOTH XX A X 7 
x » x x x y y x A X ¥ ¥ ph 


= xX a Bae . 





LEAL 
Tension 


No Tension 


Notice how stretching the woven cloth elongates the 
fibers and increases their cutting action. In contrast, 
when FIBREMAT is under elongation it maintains its 
position relative to the insulating film, eliminating the 
disruptive forces found in woven base materials. 


*Trade Mark 


















FIBREMAT fits 
snugly into the 
corners of this 
wound bobbin, 
saving space and 
preventing wire slip- 
page... assuring 
more reliable 
performance. 


IRVINGTON 


@ Are you getting all the protection you pay for in your 
insulating tapes? 


Yes, if you choose Irvington FIBREMAT. 


FIBREMAT is a new idea in insulation—a tape with a non- 
woven polyester base. It stretches for secure fits . . . it con- 
forms for neater appearance ...with no rupture of the 
varnish coating that causes dielectric loss. Additionally 
with moisture absorption virtually eliminated. FIBREMAT 
can give up to }4 increase in dielectric with no increase in 
over-all dimension of the finished unit. 


FIBREMAT is recommended as insulation for generators, 
transformers, cables and electric motors. Its dielectric 
strength is 1650 V.P.M., and it is available in 7 and 10 mil 
thicknesses. Your 3M salesman will show you how Irvington 
FIBREMAT suits your application better than any other 
insulating tape. It’s just another of 1001 reasons why 


IRVINGTON MEANS INSULATION INSURANCE 


ss 


———— 
) RV I WY G T O NI DIVISION ff & MINNESOTA MINING and MANUFACTURING CO. 
% = 


9 ARGYLE TERRACE, IRVINGTON 11, N. J. 
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“Stocked for Immediate Delivery’’—can be 
music to the ears of your production design 
engineers or purchasing agent. 


Out of thousands of styles and sizes of fine- 
silver headed rivets as specified in customer 
orders came a list of 70 standard size contacts 
most frequently used. All 70 standards are 
“Stocked for Immediate Delivery” at Mallory. 


For your new designs... check the Mallory 
“preferred list’ for a size to fit your job. 
A Mallory standard can save engineering 


time... assure economical cost and prompt 


Serving Industry with These Products: 


Circle 166 on page 17 


delivery when you go into production. 


For your existing production lines. . . check 
the Mallory “preferred list’’ for a size closely 
matching the contacts you may now be pur- 
chasing on special order. A change to a 
Mallory standard may enable an appreciable 
cost savings on current and future produc- 
tion runs. 


Write ...or ask the Mallory representative 
for your copy of the Mallory Contact Division 
brochure 3-15A. It contains a complete stock 
list, dimensions, and pricing information. 





Electromechanical — Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 
Metallurgical — Contacts * Special Metals * Welding Materials 


MALLoRY 


P. R. MALLORY & CO. Inc., 


INDIANAPOLIS 6, INDIANA 
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compact...power-packed 


New General Electric 


REDUCE YOUR 


COMPLETE LINE AVAILABLE 


% 








INSTALLATION EASE is one cost-saving feature of new 
Tri-Clad ‘55’ motors 7'/2-125-hp. Up to 32% lighter and 
50% smaller, these motors offer greater handling ease. 
Easy-access conduit box and perma-numbered leads 
speed motor hook-up to help reduce your product cost. 


i 


Aj 


ns | 


TRI, CLAD motors can... 


PRODUCT COST. 


THROUGH 125-HORSEPOWER 


UP TO 32% LIGHTER and 50% smaller, 
new Tri-Clad ‘55’ motors make it possible to 
reduce the size and weight of your products, 
or, with minor design modifications get 
greater capacity out of present machines, 


“SPECIAL” 


MOTORS are built in G.E.’s 
new motor factory almost as fast as standards. 
Orders for “specials,” such as this Tri-Clad 
‘55’ brake motor with plugging switch, are 
normally filled and shipped within a few days. 


IMMEDIATE SHIPMENT of all popular Tri- 
Clad ‘55’ motor ratings through 125-hp is 
provided by G.E.’s modern production facili- 
ties and a nation-wide network of ware- 
houses. Fast shipment cuts your inventory costs. 


immediate shipment... all ratings 


Today’s highly competitive market demands that equipment 
manufacturers take every possible step to reduce costs while 
maintaining or increasing product quality. 

To help you accomplish this objective, General Electric has 

extended the proven Tri-Clad ‘55’ motor line (formerly availa- 
ble only through 30-hp) up through 125-hp. 
DESIGNED TO NEW NEMA RATINGS, the complete line of Tri- 
Clad ‘55’ motors packs more power into smaller enclosures to 
improve your product design, reduce shipping costs and benefit 
your overall operation. 

In addition, G.E.’s modern, automated manufacturing plant 
and nation-wide warehousing facilities make it possible to reduce 
your motor inventories. Now, any frame size of any popular 
Tri-Clad ‘55’ motor rating through 125-hp is available for im- 
mediate shipment from nearby warehouse or factory stocks. 
FOR COMPLETE DETAILS on the new, complete Tri-Clad ‘55’ 
motor line contact your nearest G-E Apparatus Sales Office or 
Authorized Distributor. 


Section F891-8 
General Electric Company 
Schenectady 5, New York 


Please send me the following publications: 
COFREE BULLETIN (GEA-6602) describes the many ad- 
vanced features of new Tri-Clad ‘55’ motors through 1 25-hp. 


LIFREE SLIDE RULE (GEN-148) to determine weight and 
space-saving benefits of new Tri-Clad ‘55’ motors. 


NAME 

TITLE __ 
COMPANY 
ADDRESS- 
CITY & STATE 
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Progress /s Our Most Important Product 


GENERAL €@ ELECTRIC 
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See how RADIO RECEPTOR 


the facts speak . 2 . 

for themselves | ( ( Petti-Sel 
Amn _ ‘NYY SELENIUM RECTIFIERS 
| are revolutionizing the field! 


* high current density 






® 100,000 hours estimated life b> Lower voltage drop 
> Higher current density § B Less reverse leakage 
Bm Smaller size 





Both rectifiers are rated at 26V, 8 amps, 
but notice the significant space saving in the 
Stendard compact Petti-Sel unit. 
rectifier 
RReo. Petti-Se! 
rectifier 


(eet 6 mn RNR oe A A TS TAC TAGE nS 


compare the size ° :. 





compare the'specs... 


STANDARD SELENIUM RECTIFIERS RRco. PETTI-SEL SELENIUM RECTIFIERS 
ne Continuous DC Amperes at 35° C Ambient are Continuous DC Amperes at 35° C Ambient 
— Reo. SINGLE PHASE | THREE PHASE “incHes)  [RRCO- 


we [mee PPE || | | | 





















reroaeotaeaacyvnowws 


SOD Ww 


in case you haven't noticed, the yellow and gtay areas denote actual comparative sizes of the two rectifier types. 


and compare the prices! HCD Petti-Sel rectifiers, developed 
in Western Germany by Siemens and now made in the U.S. by Radio Receptor, offer many 
important electrical advantages over standard types plus economic advantages. 


See for yourself — We'll be glad to send you further information on this 
remarkable new rectifier line. Submit your requirements to Section EM-11 


Semiconductor Division 
Radio and RADIO RECEPTOR COMPANY, INC. 
a sce or Subsidiary of General Instrument Corporation 
vi€ ) f 
Since 1922 240 WYTHE AVENUE, BROOKLYN 11, N.Y. © EVergreen 8-6000 
Radio Receptor products for Industry and Government: 


Germanium and Silicon Diodes, Selenium Rectifiers, Thermatron Dielectric 
Heating Generators and Presses, Communications, Radar and Navigation Equipment 
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Begin your Design Research with the 
5-Year ANNOTATED 


EDITORIAL INDEX 


Electrical 


Netettera Feature Articles 








Contact bahia 


#8} Slip Rings for Electrical Circuits, W. F. Mason. 
Voltages to 30 kv, currents to 600 amp, fre- 
quencies to 100 me are handled by slip rings 
operating at speeds as high as 20,000 rpm. 
Higher speeds are in prospect. Design factors 
and materials are ‘discussed in this article. 
































An examination of commonly used welding 
and brazing techniques for the attachment of 
contacts. New applications of the induction 
and gas-air brazing processes demonstrate 
their ability to produce close heat control and 
their suitability for large scale output. 


Electrical Contact Materials, Dr. J. D. Kleis. . . 
’ Mechanical and electrical properties of over 
thirty metals, alloys and oxides thereof are 
related to performance in five classes of appli- 
cation ranging from sensitive, low current 
contacts to heavy duty switchgear with con- 
siderable arcing present. 


Electrical Contacts—I, F. J. Spayth and V. E. 
DS Beata a ba pew aratin hs bees keke sek ys 
Contact resistance, metal transfer, erosion, 
sticking or welding and energy dissipation 
are performance factors covered under con- 
tact physics in Part | of a two-part article. 
Electrical Contacts *. J. Spayth and V. E. 
NC reg ae a na win cies oles 
In the concluding part of the article, per- 
formance factors are discussed on four basic 
contact materials—pure metals, true alloys, 
silver semi-refractory compacts and composi- 
tions of refractory metals with silver or 
copper. 
» Carbon Brushes for Electrical Machines—I 
. W.R. Appleman and F. J. Oliver 


tion attempts to relate design fac 


perating conditis ms on rotating, ¢# 


S*00 Per copy, 
2 postpaid 


Use this order form to receive a 
gratis copy of the 1956 Index. 
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Attachment of Electrical Contacts, J. W. Kehoe. May 


Apr 55 


Sep 54 


. Oct 54 


‘sal 


sis survey of current practices in brush a i 





published during 1951-1955 


ITS A PRACTICAL REFERENCE SOURCE 
FOR EVERY ENGINEER ENGAGED IN 
PRODUCT DEVELOPMENT AND RESEARCH 


This cumulative five-year Annotated Editorial Index to 
ELecrricAL MANUFACTURING has been especially planned 
to serve the working needs of those concerned with the de- 
sign engineering of electrically energized products. (There’s 
a separately bound Index for 1956—see order coupon below.) 


The Subject Index—see specimen opposite—is based on 
a functional subject classification that has been developed 
by the editors of ELecrricaL MANUFACTURING for their own 
use. It reflects contemporary concepts of the design appli- 
cations of materials, components. processes and techniques. 
The cumulative annotations provide a valuable, time-saving 
reference source, both to recent and earlier literature. For 
added convenience. an alphabetical author’s index is also 
provided. 


The five-year cumulative Annotated Index comprises 60 
pages. It is printed on a durable white paper stock and 
wire-stitched to handy file-size. 8144” x 11” 


The per copy price is $2.00, on orders accompanied by remittance 
(adding 3 per cent for New York City delivery). For single ship- 
ments of 5 to 25 copies to the same address, the per copy price is 
$1.75. Please make checks payable to The Gage Publishing Com- 
pany, 1250 Sixth Avenue, New York 20. N.Y. 


THE GAGE PUBLISHING COMPANY 
1250 Sixth Avenue 
New York 20, New York 
Please mail promptly copies of the ANNOTATED INDEX OF 


ELECTRICAL MANUFACTURING, 1951-1955. Remittance of $ 

is enclosed. It is understood that a gratis copy of the separately bound 
1956 INDEX will be included. (One copy for each 5-Year Index ordered) : 
Name_ 

Company _ 

Address 
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Panelbuilder 


News for and about Panelbuilders 








Space Saving Heavy Duty Oil-Tight Control 
Units Provide Greater Circuit Flexibility 


‘To meet the demand for smaller, more 
flexible heavy duty oil-tight push- 
buttons, indicating lights and selector 
switches, Cutler-Hammer developed 
the 10250T family of control units. 
These units, adaptable for either one- 
hole mounting or base-mounting, offer 
amazing opportunities for simplified 
compact control panel design. 
Back-of-Panel Depth— 1342” 

Cutler-Hammer's pushbutton units 
are available either flush button, 
extended button or mushroom head 
operators. When one-hole-mounted, a 
double pole pushbutton unit extends 
only 1°/..” behind the panel. The 
double pole contact blocks are available 
in any combination of normally open 
and normally closed contact. Each 
circuit is mechanically and electrically 
isolated from the other. For additional 
circuits, contact blocks can be quickly 
tandem mounted. No special attach- 
ments required. Operators come in six 
distinctive colors. 


as 


Indicating Lights Include PresTest 
Cutler-Hammer 10250T oil-tight indi- 
cating lights, either resistor type or 
transformer type, have 180 degree non- 
blinding lenses. These unusually com- 
pact lights are available in six brilliant 
colors, with either unbreakable plastic 
or heavy glass lens. PresTest, the 
famous self-testing indicating light, 
permits instant checking for faulty 
bulbs without dismantling the unit. 


- 


| 
' 


Merely by pressing on the PresTest 
lens, the bulb is disconnected from the 
normal circuit and checked on a sepa- 
rate test circuit. 


Roto-Push—The One-Button 
Control Station 
Cutler-Hammer’s Roto-Push is a single 
unit that combines the functions of the 
pushbutton and selector switch. Avail- 
able in either two or three position 
types, the guard ring rotates to select 
the desired function while the push- 
button actuates the circuit. Roto-Push 
offers practically unlimited circuit com- 
binations and often it will replace two 
orthree units. Cutler-Hammer’s 10250T 
family also includes a complete line of 
two and three position selector switches 

in a variety of operators. 


C-H Master Design 
For complete information of Cutler- 
Hammer's 10250T family of control 
units write on your company letterhead | 
for C-H Master Design, Pub. EL-178. | 





NEW HIGHER NEMA RATINGS 
FOR SIZE 0 AND SIZE 1 
STARTERS AND CONTACTORS 


NEMA recently approved increased 
horsepower and ampere ratings for 
NEMA O and NEMA 1 sizes of A-c 
across-the-line starters and con- 
tactors. This is a new industry 
standard to allow savings in space 
and cost in the majority of control 
applications. The following NEMA 
ratings are now in effect: 
NEMA AMPERE RATINGS 
A-c Magnetic Contactors 


Old New 
open 15 amps 20 amps 
Size © enclosed 13 amps 18 amps 
Size 1 open 25 amps 30 amps 
enclosed 22 amps 27 amps 
A-c Magnetic Starters 
Size 0 open & enclosed 15 amps 18 amps 
Size 1 open & enclosed 25 amps 27 amps 


NEMA HORSEPOWER RATINGS 
A-c Magnetic Contactors & Starters 
Single Phase 


Old New 

115 volts 1 Hp 1 Hp 
Size 0 530 volts 1% Hp 2 Hp 

115 volts 1% Hp 2 Hp 
Size 1 230 volts 3 Hp 3 Hp 

Polyphase 

110 volts 1% Hp 2 Hp 
Size 0 208/220 volts 2 Hp 3 Hp 

380, 440, 550 volts 3 Hp 5 Hp 

110 volts 3 Hp 3 Hp 
Size 1 208/220 volts 5 Hp 7% Hp 

380, 440, 550 volts 7% Hp 10 Hp 


NOTE: NEMA Ratings have not been changed 
for special duty, plugging, inching, jogging, etc., 
or for tungsten lamp loads. 

All starters and contactors in the 
Cutler-Hammer line of Three-Star 
Motor Control have been rerated to 
these new NE MA standards. Your near- 
by Authorized Cutler-Hammer Dis- 
tributor now offers them from stock for 
non-reversing, reversing, and multi- 
speed requirements. Revised Cutler- 
Hammer catalog sheets showing all 
forms of control units with the new 
NEMA ratings will be supplied on 
request. 


PANEL BUILDERS HANDBOOK SIMPLIFIES SELECTION OF ELECTRICAL COMPONENTS 


This handy 70 page reference guide is 
specifically edited to assist design engi- 
neers and control panel builders in the 
selection of electrical control 


compo- 
nents and control accessories. 


Every 
effort was made to make this book as 
concise as possible, and yet it includes 


Circle 171 om page 17 


such vital information as wiring dia- 
grams, dimension drawings, ratings, 
ordering information and a maintained 
price list. Address your request for a 
personal copy on your company letter- 
head. CUTLER-HAM MER, Inc., 1264 
St. Paul Ave., Milwaukee 1, Wisconsin. 
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CLAD CONTACT TAPE ASSEMBLIES 


@ 


Y, 


oe PRECIOUS METAL 


SERRATED BACKING FOR IMPROVED WELDING 


Paradoxical statement? Not at all it’s merely another way of 
saying that at G.P. you’re not limited to yesterday's thinking in 
solving tomorrow's contact problems. 


For Contacts tion at G.P., are the know-how of G.P. engineers and the versa- 
tility of G.P. clad metals which combine t 


o offer you better contact 


For beyond the tremendous variety of contacts already in produc- 


performance at lower cost. 


s 9 . Here are a few examples of new contact ideas which are now in 
Which Don’t Exist mercial use av Gr. 


Clad Electrical Contact Tapes — designed for high speed mechanized 


5 


assembly ideal for miniaturization give increased perform- 


Look to ance at reduced cost. 


New Metal Bonding Processes offer improved contact ma- 
terials — include silver cadmium oxides, refractory metal mixtures 
and platinum group metals, as well as all regular silver materials. 
GENERAL PLA TE New Clad Button Projection designed and produced to meet 
your specific application requirements facilitate easier welding, 
provide better conductivity. 
Single and Double Inlay-Overlay-Top-Lay made by G.P.’s 
new exclusive P.T. cladding process achieves permanent bond- 
ing of preferred contact metals to practically any malleable base 
metal without intermediate bonding agents. 


Trimetal Clad Projection Welding Contacts a copper conduc- 
tor between contact face and backing provides higher specific 
heat with lower surface temperatures gives greater contact ca- 
pacity and longer life at lower cost. 


SPECIAL PROJECTION BUTTON CONTACTS 


——— SILVER 


——— BASE METAL 


—————_ CONTACT _ MATERIAL 


—————_ COPPER 


———————— BASE METAL 


——— SILVER 


—————— BASE METAL 
SINGLE TOP-LAY STRIP STOCK (TOP) 


DOUBLE INLAY STRIP STOCK (BOTTOM) 


With 41 years of General Plate metal cladding experience behind 
the emphasis now being put on G.P. electrical contacts, it will pay 
you to investigate. Technical data bulletins are available on request 


OVERLAY PART TOP-LAY PART —just let us know what types of 
contacts you are interested in. 


METALS & CONTROLS CORPORATION 


You can profit by using General Plate clad metals. General Plate Division 1911 Forest Street, Attleboro, Mass. 


FIELD OFFICES: NEW YORK, CHICAGO, DETROIT. MILWAUKEE. LOS ANGELES 
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KLIXON MOTOR PROTECTORS 


mean maximum safe output, minimum down time 


With the new Klixon Inherent 
Motor Protector for 3-phase 
motors, you now have available 
the same full safe capacity from 
polyphase motors that you have 
been getting for the past 20 years 
in single-phase motors. 

Motor manufacturers are now 
able to supply Klixon built-in pro- 
tection in standard 3-phase motors 


as well as in single-phase motors. 


METALS & CONTROLS 


Spencer Thermostat Division 


Motors protected with Klixon 
Inherent Protectors prevent over- 


heating caused by: 

@ PROLONGED OVERLOADS 
STALLING 
FAILURE TO START 
LACK OF VENTILATION 
INCREASE IN AMBIENT 
TEMPERATURES 
PLUGGING OR REVERSING DUTY 
UNBALANCED VOLTAGE 


KLixoN 


Circle 173 on page 17 


Always 4pecify and use motors 
single and polyphase with built- 
in Klixon Protectors. 
Xemember, Klixon automatic and 
manual reset protectors: 


Vv REDUCE PRODUCTION DOWN TIME 


v¥ MINIMIZE MOTOR’ REPAIRS AND 
REPLACEMENTS 


ELIMINATE MOTOR BURNOUTS 
SIMPLIFY MOTOR CONTROLS 


ASSURE MAXIMUM SAFE MOTOR 
CAPACITY 


CORPORATION 


3611 Forest Street, Attleboro, Mass. 
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THE PROBLEM OF ACHIEVING and maintaining 
adequate product reliability levels is impor- 
tant, complex, and difficult. The solution is 
inextricably bound up with the healthy de- 
velopment of many industries, particularly 
in the area of electronics. 

In the military situation, poor reliability 
of equipment cannot be cured simply by 
adding replacements. Tactical and strategic 
situations will not permit several tries in the 
hope of a successful kill. The mathematics of 
probability demonstrates a declining opportu- 
nity of success where there are factors of less 
than certainty. 

The post war period has brought ti:e com- 
ponent specialist to the fore. The function of 
the component specialist in a well-organized 
reliability program is discussed by R. W 
Brown of Lockheed Aircraft Corp. in the 
article “Reliability and The Component Engi- 
neer,” printed elsewhere in this issue. Because 
most equipment failure can be traced to ma- 
terial or component failure, the component 
engineer fills a need that is evident in design 
groups of many organizations that are turning 
out products in which dependability is of 
paramount importance. The component engi- 
neer can monitor the use of parts and ma- 
terials on an engineering level and provide 


the much needed application information so 


ning-In Reliability 


that reliability can be designed into the 
product. 

Likewise, in non-military equipment we 
cannot mask poor reliability with constant 
new designs and questionable gimmicks. The 
certainty of function of complex mechanical 
and electrical equipment is of paramount im- 
portance to any user. The design engineer 
must recognize his obligation to design 
quality into his product because no amount of 
testing by itself will insure performance. 
Product quality is a design function and a 
design engineering responsibility. 

With the constant increase in use of elec- 
trical machines, appliances, and equipment. 
the maintenance cost factor assumes more and 
more significance. Our fastest route to de- 
creased maintenance is increased reliability. 
Because a product can be no more reliable 
than the parts that go into it, component de- 
sign and, equally important, proper applica 
tion of materials and components deserves 
primary attention. 

Although this responsibility for quality is 
primarily the engineer's. it must be shared by 
every member of a manufacturing team from 
the president on down. Too many manufac 
turers fail to appreciate the importance of 
designing quality, durability. and a reason- 


able degree of permanence into their products 


{ssociate Editor 
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Resistance within fin 


Resistance from fin to environment 


Z¢ 


Fig. 1 
device mounted on a fin. 


Contoct 
resistance 


Internal 
semiconductor 
resistance 


Electrical circuit analogous to the distribution of thermal resistances between heat source and sink for a semiconductor 


Design of Fins for Cooling 
of Semiconductors 


Since operating temperature of materials is a general limitation in 


the application of components and equipment, quantitative methods 


of analysis of heat dissipation have become essential. For many types 


of component, fins may be used to increase surface area for heat 


removal. Semiconductors are typical components in which tempera- 


ture control is a problem, and are used here to illustrate the engineer- 


ing approach to the design of fins for cooling. 


WERNER LUFT 
INTERNATIONAL RECTIFIER CORPORATION 
El Segundo, California 


[HE CHOICE OF PROPER FIN SIZE for heat dissipation from 
semiconductors depends upon many variables. By mak- 
ing certain simplifying assumptions a method has been 
evolved which permits numerical solution of fin de- 
sign problems. 

The output current from semiconductor devices such 
as silicon or germanium diodes is limited by the temp- 
erature of the rectifying junction. This temperature de- 
pends on the heat losses within the junction and the 
temperature of the environment. The question arises as 
to how to dissipate a certain amount of heat from the 
device within a limited temperature rise of the junction 
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above ambient and by a prescribed method of cooling. 

Semiconductor devices are usually mounted on fins 
of rectangular section. The problem becomes then to 
determine the necessary fin dimensions. The heat is dis- 
sipated by conduction, convection and radiation. Opti- 
mum fin design is desirable as it permits maximum 
cooling with minimum material. Optimum design here 
signifies maximum heat dissipation for minimum fin 
volume of rectangular profile. for given material and 
heat transfer coefficient. 

The heat flow from the junction of a semiconductor 
device mounted on a fin to the environment can be 
illustrated by an analogous electrical circuit containing 
an arrangement of resistances as shown in Fig. 1. The 
thermal resistances are the internal resistance of the 
device, contact resistance between the device and the 
fin. internal resistance of the fin, and the resistance 
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between the fin and the environment, which is _re- 
garded as the final heat sink. The last two are each com- 
posed of an infinite number of paths and are series- 
parallel connected over the entire fin area. Each part 
of the fin internal resistance is infinitely low, and each 
part of the fin-to-environment resistance is infinitely high. 

The resultant of internal fin resistance and the fin- 
to-environment resistance is called thermal fin resistance 
and is designated as Z;. These two resistances must be 
treated simultaneously rather than as a series-parallel 
connection of resistances. Some simplifications have 
been made in order to set up the necessary equations. 
The fin is assumed to be circular and of rectangular sec- 
tion with the semiconductor in its center, and the heat 
flow as entering the fin in a radial direction, uniformly 
distributed, at a certain distance from the geometrical 
center of the fin, Fig. 2 upper. The distance from the 
center where the heat enters the fin is called the inner 
radius of the fin. The thermal conductivity of the fin 
material is assumed not to change with temperature, the 
heat transfer coefficient is considered to be consant over 
the whole fin area and the heat dissipation from the fin 
edges is neglected. Furthermore, only the heat dissipated 
from the fin is treated, while in reality heat is also dis- 
sipated from the housing of the device and through the 
electrical contact leads. 

The assumption of circular shapes imposes the prob- 
lem of finding an equivalent diameter if fin forms other 
than circular are used. For a square fin the side of the 
square can be chosen as equivalent diameter. The re- 
sultant fin resistance will be approximately 10 per cent 
high and must be reduced accordingly. Rectangular fins 
with their longest side not exceeding twice the shorter 
side may be reduced to an equivalent square, and the 
side of this square can be taken as equivalent diameter. 
In order to remain on the safe side, the resulting re- 
sistance in such a case must not be reduced. 

The inner fin radius must be chosen in accordance 


with the figuration of the semiconductor device. If the 
device has tapered threads and is assembled to the fin 
as shown in Fig. 2, lower, half the pitch diameter gives 
the inner fin radius. When the device is mounted as in 
Fig. 3, the heat will enter the fin at neither a fixed dis- 
tance from the center nor in a radial direction. In this 
case some mean value must be taken as inner fin radius, 
such as the arithmetic mean of the radii r; and ry. 

The errors caused by the further assumptions are 
negligible in practical cases where the air velocity is 
not to high. The heat losses from the fin edges can be 
accounted for by reducing the diameter used in the 
calculations by the calculated thickness of the fin. 

The solution of the differential equations which re- 
sult from the thermal circuit analysis shows that the 
thermal fin resistance is a complex function of the heat 
transfer coefficient, the thermal conductivity of the 
fin, the thickness of the fin and the inner and outer 
radii of the fin. Numerical values of the fin resistance 
can be obtained from the nomograms. 

Having obtained values for the fin resistance. the 
circuit of Fig. 1 can now be reduced to a simple series 
connection of thermal resistances: the internal semi- 
conductor resistance, the contact resistance and the fin 
resistance, as shown in Fig. 4. The total thermal re- 
sistance for the heat flow from the junction is then ob- 
tained by adding the three resistances together. Thus 
we have obtained an expression of the temperature rise 
of the junction above the environment per unit of 
effect loss in the semiconductor device. Obviously. 
efforts to reduce the fin resistance by altering the fin 
dimensions are only profitable if the fin resistance is of 
the same order or larger than the internal semiconductor 
resistance and the contact resistance together. 

Optimum Fin Design. By calculation and graphical 
trial and error methods it is found that for given heat 
transfer coefficient, fin material, inner radius of fin and 
volume of fin material. the fin resistance yields a mini- 


Heat source 


internal resistance 


Contact resistance 


Fig. 2—(Upper) assumed radial heat 
penetration into an annular fin at the 
inner radius r,, and (lower) tapered- 


thread assembly of semiconductor and 


fin. 


Fin resistance 


Fig. 3 — Type of semiconductor and fin 
assembly requiring the concept of mean 
radius in fin design. 


Fig. 4— Simplified electrical circuit an- 


alogue. 
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mum in cases met in actual fin design for values of 
(r7—ro) /R between 0.8 and 1.2. Figure 5 gives a clear 
illustration of this correlation. In this figure the fin re- 
R for given 
values of fin volume. inner fin radius, thermal conduc- 
tivity of fin material and heat transfer coefficient. Curve 
(a) is calculated for a fin with a thermal conductivity 
of 220 Btu/ft-hr-deg F. an inner fin radius of 0.5 in. 
and a volume of 0.87 cu in. The heat transfer coefficient 
is LO Btu/sq ft-hr-deg F. In curve (b) all variables are 
the same as for curve (a) except the fin volume which 
Curve (c) differs from (b) in that the 
inner fin radius has been changed to 0.3 in. 
heat transfer coefficient to 30 Btu sq ft-hr-dee F. 

It is seen that for small values of (r,—r,) /R the fin 
high. For ro)/R 


values the fin resistance decreases rapidly and reaches a 


sistance is plotted against the ratio (r,—r,) 


is 2.0 cu in. 


and the 


resistance is very increasing (r; 
minimum: for the three cases shown the minimum lies 
between 0.95 and 1.09. In the vicinity of the minimum 
the curves are rather flat and as an approximation it 
can be said that the minimum occurs at (r,—r,) /R=1. 
R the fin resistance 
increases again, but less rapidly than on the opposite 


For still higher values of (r,—7,) 


side of the minimum point. 

The sharp rise of the fin resistance for small values 
of (r;—r,) /R in the figure is to some part due to the 
simplification of neglecting the heat transfer from the 
fin edges. The error caused by the simplification is 
evidently greater for small values of (r,—r,) /R than 
for large ones. We can draw the conclusion that for each 
value of fin volume the optimum fin dimensions are ob- 
tained by choosing the thickness and outer fin radius in 
such relation that the quotient of the outer fin radius 
minus the inner radius to the “natural” radius gives a 























value of 0.8 to 1.2. In practical work with semiconductors 
where the inner fin radius is small compared with the 
outer radius, the thumb rule can be used to take the 
outer fin radius equal to the “natural” radius. 

The “natural” fin radius, R, is a function of the thermal 
conductivity of the fin, the fin thickness and the heat 
transfer coefficient: 


ks 


NG; 


Thus, if a certain fin diameter is given, the optimum 


thickness depends on the fin material and the manner of 
cooling. When choosing materials with better heat con- 
ductivity, the thickness can be reduced proportionally, 
while a higher heat transfer coefficient will require a 
thicker fin. 

Fin Efficiency. Owing to space limitations the prob- 
lem frequently arises of dissipating a certain amount of 
heat from a limited fin area. The optimum fin thickness 
may then yield a value of the fin resistance which is too 
high to allow the desired heat dissipation within the given 
temperature limits. In such a case the fin efficiency can 
be increased by increasing the fin thickness. Efficiency 
of a fin is the ratio of the amount of heat actually 
dissipated by the fin surface per unit temperature rise 
to that which would be dissipated if, without change of 
heat transfer coefficient, the whole fin surface were held 
at the temperature of the fin base. 

Figure 6 shows a three-dimensional plot of the tem- 
perature drop within a square fin from the inner fin 
radius to the edges of the fin. The Y-axis represents the 
temperature, and the fin is in the X-Z plane. At the inner 
fin radius the temperature rise above the environment 
is T, and at the edges this temperature difference has 


< 
Fig. 5— Thermal fin resistance for circular fins of rectangular 
section as a function of (r,—r.) /R, for fixed values of inner fin 


radius, heat transfer coefficient, thermal conductivity and fin 
volume. 


L 
Fig. 6 — Surface representing the temperature drop within a 
square fin of rectangular section. 
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dropped to 7. The temperature drop within the optimal 
fin is approximately 50 per cent of the total temperature 
difference between the fin base and the ambient. The 
amount of temerature drop depends on the fin diameter. 
The fin efficiency is then about 55 per cent to 60 per 
cent. By increasing the fin thickness sufficiently, the 
efficiency can be raised to more than 90 per cent, with 
a gain in heat dissipation of 50 per cent to 60 per cent. 

Figure 7 gives a clear illustration of this statement. 
The figure shows the temperature distribution in a 5 x 5 
in. fin with an inner radius of 0.4 in. for values of the 
“natural” radius from 2.0 to 7.9 in. The X-axis repre- 
sents the distance from the fin center, and the Y-axis is 
the ratio of the temperature difference above the ambient 
at each point of the fin to the temperature difference at 
the inner fin radius. The optimal design for this fin would 
be for a value of R=2.1, for (r,—r,)/R=1. The ef- 
ficiency of the fin for this value of R is only approxi- 
mately 60 per cent of the efficiency the fin would have 


if R were & in. 


Oo 
oO 
o 
© 


Figure 8 gives a dimensionless representation of the 
fin efficiency for annular fins of constant thickness*. It 
is seen that the fin efficiency decreases with increasing 
R and depends on the ratio of the outer and 
inner fin radius. 


(Ty r.% 


From Figs. 6 and 7 it is seen that the temperature 
gradient is steepest at the center of the fin and becomes 
zero at the edge. This indicates that the effectiveness of 
a fin can be greatly improved by making the fin thicker 
in the center than at the edges. This would save material 
compared to a fin of uniform thickness. In practice this 
improvement can be obtained by brazing thick washers 


*See “Efficiency of Exter 


No. 8, Nov. 1945 


led Surfaces’’, K. A. Gardner, Transactions ASME 








1 iv2 2 2ve 
Distance from center, inches 


Fig. 7 — Temperature drop within a fin, with 
ro—0.4 in., rc—2.5 in. and for various values of 
the “natural” radius R. 
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of suitable diameter to the center of a fin. 

\ numerical example will show how a typical problem 
can be solved with the aid of nomograms. An output 
current of 82 amp is desired from a silicon diode shown 
in Fig. 3. The diode is mounted on a copper fin and is 
immersed in transformer oil with an average temperature 
of 80C, The junction temperature of the diode shall not 
exceed 140 C. Fin thickness is to be found if outside 


Table of Symbols 


Heat transfer area, sq. in. 

Heat transfer coefficient, watts/sq in-deg C 
Thermal conductivity, watts /in-deg C 

Heat dissipation per unit time, watts 
Radius of circular fin, in. 

Inner radius of fin, in. 


Outer radius of fin, in. 


ks in. 


NQh 


Thickness of fin with rectangular profile, in. 


‘‘Natural” radius of fin 


Temperature rise above the environment at 
r =r, deg C 


Temperature rise above the environment at 
r = rz, deg C 


Volume of fin, cu in. 


Thermal 
deg C/watt 


resistance of semiconductor, 


Thermal resistance of fin, deg C/watt, 
T./qo 


Total thermal 
deg C /watt 


resistance Z 


Fig. 8—Relative efficiency of annular of constant thickness. 
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Vumogram | 

Fin resistance Z, for given values of 
ro» Ti» h and R. The first step is to 
derive the ratio r,/R and (r,—r,)/R. 
Enter with the first ratio at the left 
hand side of the chart, and with the 
second ratio at the bottom of the 
chart. From the point of intersection 
of these ratio values, draw a horizon- 
tal line to the first “pivot line,’ which 
is the right hand limit of the curve 
chart (the vertical line representing 
(r,—r,)/R=0.1). A line is then 
drawn from this point through r, to 
the pivot line A, then through h to 
pivot line B and through R to Z;. 


Vomogram II 


The function R \ 


In order to find R when the three 
other variables are known, line (1) 
is first drawn, as indicated in the 
chart key, then line (2) from the in- 
tersection on the pivot line, to h. 
When s is desired, and the other 
variables are known, line (2) is 
drawn from h to R and extended to 
the pivot line. 


dimensions are to be a maximum of 4 in 
with known constants as follows: 


Heat losses in the diode q 106 watts 
Dimensions of diode stud r; 0.25 in. (see Fig. : 
r 0.55 in. 

Heat transfer coeflicient from fin to transformer oil / 
watts/sq in-deg C 

Thermal conductivity of copper k = 9.6 watts/in-deg ¢ 

Internal diode resistance Z; 0.25 deg C/watt 

Contact resistance diode to fin (if diode is soldered to fin) 
Z 0 

r arithmetic mean of r; and r 

/ = maximum temperature rise 

Z, = 60/106 = 0.565 deg C/watt 

Z Z, — Za = 0.565 0.25 0.315 deg C/watt 

For the equivalent circular fin we can thus allow a fin resist 
ance of 0.315/0.9 = 0.35 deg C/watt 

1 
» 


ry = 2 in 


0.40 in. 
140-80 60 ¢ 


We assume a value of R 1 in 
r/R = 0.1 
ta —~ o 
a O44 
R 
From Nomogram I we obtain 7 
the desired value. 
Krom Nomogram II we obtain s 
The volume of material is 6.7 cu 


watt, which is 
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Nomogram 


$q.in. deg C 





If the first trial gives a too high value of Z; a new trial 
must be made with a higher value of R and vice versa 
fo find the optimum dimensions the trial and errot 
method must be used again. 


Assume r; 3 in. 


rr — 
PR 
R l: R 
ro/R 0.15 
From Nomogram I, Z; 0.24 deg C/watt 
We can thus take a smaller r; 
Assume ry 2.5 in. 
r he 0.4 
R - Bs R 2.8 
ro/R = 0.19 
Z; = 0.35 deg C/W 
From Nomogram II s = 0.12 in 
Volume of material 3.0 cu. in 


The optimum dimensions result in 55 per cent less mate- 


rial but 56 per cent more space than the first trial. 
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“Digimatic” Control 
for Contouring Machines 


\umerical control continues to solve the 
problems of automation in machine tool 


applications. The “Digimatic’” system. 


utilizing an all-decimal digital computer 
and magnetic tape. provides new simplic- 
ity of operation and universally applicable 


control, 


J. ROSENBERG, Manager, Automation 
W. BROADWELL, Project Engineer 
Ecectronic ContTROL Systems, INc. 
Los Angeles, California 


THE NUMBER AND VARIETY OF APPLICATIONS of numerical 
control to machine tool equipment in the last few years 
have created a definite need for control systems whose 
design features and capabilities make them usable with 
a variety of machines. The Digimatic Control System. 
developed by Electronic Control Systems, Inc., can be 
applied to almost any type of machine tool which re- 
quires coordinated operation. Simplicity of operation is 
a second key feature of the Digimatic system. The sys- 


Fig. | 


tem. utilizing an all-decimal. digital computer and mag 
netic tape to control the machine tool, has been simplified 
so that shop personnel can enter information directly 
from a blueprint into the computer. 
illustrates the flow of 
Digimatic system. 


information in_ the 
\ planning desk with a keyboard 
similar to that on an adding machine is used to ente1 


Figure | 


data into the computer. Switches and other controls on 
the keyboard are used to select feed rate, type of cut. 
and other information. The digital computer is capabl 
of determining programs for straight lines and _ true 
circles, not chord approximations, and recording them as 
appropriately coordinated trains of pulses on magnetic 
tape. Control of the machine tool is accomplished by 
three high-performance motor-driven servos which re- 
spond to the pulse trains on the tape to reproduce the 
desired motions within an accuracy of 0.001 for typical 
applications. The servos utilize magnetic amplifiers. A 
vertical milling machine is used here as an example of 
the application of the Digimatic system. This type of 
machine consists essentially of a vertical cutter spindle 
and three work movements, consisting of the table, the 
saddle, and the knee. In conventional practice the three 
feeds are controlled by hand one at a time to obtain the 
desired contour on the work piece. It is obvious that 
using an automatic system to control the feed movements 
enables the machine to produce much more complex 
parts simply by making coordinated movement possible. 
Part-to-part uniformity. a normal result of the replace 


Flow of information in Digimatie Control System from parts drawing to 


machine tool. Dotted portions represent functions which may be obtained from 


external source. 





Control Machine 
unit tool 


Outside | | Purchased | 
computer r tape 
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ment of human operation with automatic machine control. 
high machining rates, and high accuracy are additional 
gains. 


A semi-skilled operator may be used to load parts on 
and off the machine, since the speed and accuracy of the 
machining process do not depend on his control. Furthe: 
savings are realized by the reduction of the number of 
people necessary to the planning operation. Normally. 
each individual concerned studies the parts drawings. 
fixture drawings, and fixture set-up instructions in orde1 
to understand his part in the production and how it 
fits into the total operation. This study time may amount 
to several days per individual with no assurance that 
correct information transfer has been effected even then. 
In the automatic control system, the unnecessary planning 
time and the possibility of error are eliminated, along 
with many fixtures. 

Requirements for Automatic Control. Having out- 
lined some of the advantages to be gained from auto- 
matic control, it is necessary to determine the require- 
ments for a control system which guarantees these 
advantages. The first requirement is a memory. Draw- 
ings. the most widely used form of memory in the 
machine shop. do not contain all of the information 
necessary to instruct the machine tool, so the operator 
must supply whatever additional knowledge is required 
Some of these extra details are supplied by certain types 
of machine controls which use a tracing technique. but 
an operator's experience and memory are still required. 
The memory desirable for full automatic control must 
contain all of the information necessary to instruct the 
machine tool, must be accurate. dependable. and prefera- 
bly inexpensive. 

As a second requirement. the amount of equipment 
which must be located in the machine shop in direct 
connection with the machine tool must be held to a 
minimum. This requirement dictates that no computing 
be done at the machine tool. Furthermore. the environ- 
ment in the machine shop demands that the equipment 
be rugged and reliable. Probably the most important 
requirement of an automatic system is that it simplify 
the operation. It is desirable that the regular shop per- 
sonnel be able to operate the equipment. The need for 
special training in the use of unfamiliar equipment should 
be kept to a minimum. 
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Fig. 2— The planning desk, center, and digital computer. 
left, for control system convert information from parts and 
fixture drawings into magnetic tapes which control machine 
tool. Unit at right contains power supplies and other elec- 
tronic circuits for computer. 
































Equipment Components. [he Digimatic System con- 
sists essentially of four basic components: 





the planning 
desk. the computer, the control unit, and the machine 
tool. (Figs. 2 and 3.) The computer and planning desk 











may be located in any convenient place. In fact, the 





machine operation does not have to possess its own com- 








puter at all. Small shops not wishing to own a computer 
may send their prints out to a computing facility for the 
preparation of the magnetic 











tape as indicated by the 
dotted lines in Fig. 1. Large concerns using several tape- 














controlled machines would, of course, be able to keep 








their own computer busy. 
The Planning Sheet. Figure 4 shows a typical sheet 
prepared at the planning desk for the type of work done 
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Fig. 3 Magnetic tape is read in control unit at right and 
the information obtained operates servomechanisms to drive 
the work table, saddle and knee on the vertical milling ma- 
chine at left. Magnetic amplifiers are used in servos to control 
drive motors. 
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on the vertical milling machine. The planner prepares the 
planning sheet from the drawing, adding other infor- 
mation such as feed rate, spindle speed, etc., from his 
knowledge of good machining practice. Referring to the 
planning sheet identifies the particular interval which the 
entry is to describe. In the second column is recorded 
the type of path, either straight line or circle, for the 
interval. If a circle is to be described, the direction of 
travel to be followed in making the circle must be entered 
in the third column, headed “CW or CCW.” 

If it is necessary for the servo feeds on the machine 
tool to slow down before the end of the cut in order to 
prevent overshoot and gouging of the work, that infor- 
mation may be listed in the fourth column. Column five 
is for the feed rate in inches per minute. Skipping the 
center columns for the time being, let us examine the 
column labelled “Push”. This contains symbols which 
tell the operator who enters the planning information 
into the computer what key to push in order to enter that 
line of coordinates. “C” is for the compute key, which 
starts the actual computation in the computer. “Speed” 
in the following column refers to the spindle speed in 
revolutions per minute and “Tool Diameter” refers to 
the dimension of the cutter. 

To prepare the planning sheet, the planner first de- 
cides where, on the work piece, the operation is to start. 
This is labelled point zero. The next point, where the 
type of movement or the direction of movement is 
to change, is marked point one; the next is point two: 
and so forth, so that in proceeding from one point to the 
next the tool will follow the desired contour. The type of 
movement for each interval between points may be either 
straight lines or circles. For a straight line movement the 
planner enters under “Path End Points” first the identi- 
fication of the first point (under “Ident.”) giving the 
axis and point number (for example X01 and then 
under “Coordinates”) the five digit number giving the 
location of the point. The identification has no part in the 
computing process and is included for the planner’s use 
only. This identification information also appears on the 
printed paper tape to identify the coordinates printed 
there. 

For each operation, the coordinates of the end posi- 
tion are given before those for the start position. To 
enter information to produce a circular movement, the 
planner enters the coordinates of the starting position, 
the final position, and the center. 

By the planning procedure just described, the contour of 
the work piece may be completely defined on the planning 
sheet in terms of the straight-line and circular intervals. 
Programming the computer consists of copying the in- 
formation from the planning sheet into the input key- 
hoard. (Fig. 5) The type of movement, the direction. 
and other information are entered into the computer by 
means of various knobs and switches on the keyboard. 
hen the coordinates of the end points are entered for 
each interval. When all of the coordinates for a par- 
ticular movement have been entered, the computation 
is started. The results of the computation are recorded 
on magnetic tape in the computer. During data entry. 
the keyboard also prints a paper tape containing all of 
the information for the interval which has just been set 
in so that the figures may be checked immediately. If 
an error has been made, the movement may be cleared 
and the correct figures entered before proceeding to the 
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Digimatic Planning Sheet 





Path End Points 
Co-ordinates 


T a 
|Push| Speed | Too 
D 


| Diam | 
2700 |.875 


Fig. 4 Planning sheet for Digimatic system contains in- 
formation obtained from drawings by planner to be entered 
into computer. 


Fig. 5— Computer input keyboard is located on planning 


desk. A paper checking tape is printed to detect errors in 
data entry. 


next interval. When the complete operation has been 
programmed by the computer, the magnetic tape is re- 
wound and taken to the machine control unit to be 
played back to operate the machine. 

Operation of the Control. The magnetic tape pro- 
duced by the computer contains all of the information 
needed by the three servo drives to position the 
work properly. Figure 6 is a block diagram of one of 
the three identical servos. All of the servo equipment 
except the motors and displacement transducers is located 
in the control unit cabinet with the tape reader (Fig. 3). 
Information read into the control unit from the mag- 
netic tape is in the form of coordinated pulse trains in 
which each pulse commands one thousandth of an inch 
of motion in the servo associated with that particular 
channel of pulses. In the comparison circuits this com- 
mand from the tape is compared to pulses representing 
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circuits amplifier 


Magnetic 
amplifier 


Fig. 6 


sponse signal from displacement transducer on the machine. 


Error signal for machine tool control servo is obtained 


Displacement 
Demodulator Oscillator 
transducer 


by comparing the command from the magnetic tape with re 


























Fig. 7—Servo amplifier obtains coarse and fine error inputs 
from glow transfer tubes and supplies push-pull power out- 
put to magnetic amplifiers. Clamping circuit maintains level 
of error signal. 


Fig. 8 — Basic configuration of printed-circuit windings on 
rotary displacement transducer. 


present table position received as feedback from the dis- 
placement transducer on the machine. The result of the 
comparison, representing error, is converted to an analog 
voltage and energizes the servo motor to position the 
table to agree with the command. 

The servo motors are two-phase, low-inertia, Yg-hp 
units. One phase, the reference phase, of the motors is 
excited by the regular 115-volt a-c supply; and the other. 
the control phase, is excited by the error signal through 
the magnetic amplifier unit. The a-c supply to the refer- 
ence phase is obtained from a Scott-T connected trans- 
former so that the output to the motor is 90 electrical 
degrees from the supply to the control phase. The servo 
motors position the tables through precision gear reduc- 
tion units in which backlash has been minimized. Each 
servo is equipped with a tachometer generator to provide 
velocity stabilization feedback. The tachometer feedback 
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is introduced into the error signal circuits in the servo 
amplifier which precedes the magnetic amplifier unit. 
Figure 7 is a schematic of the servo amplifier. The 
input to the amplifier (the error signal) is in the form 
of a coarse and a fine signal obtained from glow trans- 
fer tubes. The two signals are added together in RI and 
R2 and applied to the grid of V3, connected as a cathode 
follower. Since the error signal is composed of pulses, a 
clamping circuit is used to maintain the proper voltage 
level during the time of the glow transfer in the glow 
tube. The clamping voltage is amplified in one half of 
tube V1; and the two halves of V2, whose plate potential 
is determined by the clamp, maintain the proper level 
on the error circuit. Potentiometer R3 can be used to 
adjust the level of the signal. From the V3 cathode fol- 
lower, the error signal is applied to a differential ampli- 
fier consisting of two 6AU6’s. Feedback in the amplifier 
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is provided by capacitor C1. The output of V5 is applied 
to the next stage through a cathode follower (tube V3) 
and a voltage regulator tube (V4). The voltage regulator 
translates the d-c level of the error back to the bias level 
reference. The two halves of tube V5 are connected as 
a push-pull phase inverter. The tachometer feedback 
stabilization voltage is added to the error signal on one 
grid of V5 and an automatic gain control voltage from 
R4 is applied to the other grid. The output of the phase 
inverter drives a push-pull power amplifier whose out- 
put goes to the magnetic amplifier. 

Transducer Circuits. The displacement transducers 
used in the Digimatic system are rotary devices whose 
basic principle is the same as standard synchros or 
resolvers. They consist essentially of two circular glass 
plates with highly accurate printed-circuit windings on 
them and the relative positions of the two plates indicate 
the present position of the servo. Figure 8 shows the basic 
configuration of the circuits on the rotor and stator of the 
transducer. The single continuous winding on the rotor 
is excited by an r-f supply generated in a Hartley oscilla- 
tor, whose schematic is shown in Fig. 9. Voltages are 
induced in the stator windings by the r-f in the rotor. 
The windings on the stator are actually two circuits and 
they are offset from each other slightly so that the volt- 
age induced in one is out of phase with that in the other. 
The magnitude of the induced voltages and their phase 
relation are thus indicative of the servo position. 

The outputs of the transducer are demodulated and 
amplified in the unit whose schematic is shown in Fig. 10. 
Tubes V1 and V2 are pentode amplifier-detectors while 
tubes V3 and V4 are connected as cathode followers. A 
portion of the rotor r-f excitation is applied to a coil 
wrapped around the pentode grids to null out any un- 


To rotor of 


fransducer 


To stator signo 


demodulator 


- 


Fig. 9—Schematic of Hartley oscillator which supplies r-f 
excitation to rotors of transducers. 


balance in the transducer. The outputs of the demodula- 
tor unit are applied to the comparison circuits where they 
are compared with the command from the magnetic tape 
to determine the servo error signal. O00 
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Fig. 10—Response signals from 
transducers are demodulated and 


amplified in circuits shown here. 
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Magnetic Properties of 
High-Aluminum Iron Alloys 


Recent achievements in rolling aluminum-iron sheets to very thin 
gages are opening the way to their commercial application — not 
only as non-strategic substitutes for high-nickel alloys, but also as 
quality core materials with superiorities of their own, especially for 
high frequency applications. The design significance of two promising 


developments is interpreted here: 


high permeability alloys 


that display magnetic properties equal to or better than 50 nickel- 
iron or oriented silicon steel. Other plus properties include low den- 
sity, high electrical resistivity, low strain sensitivity, physical hard- 


ness, corrosion and oxidation resistance 


low remanence alloys 


that retain high permeabilities. Low remanence in nickel and silicon 
alloys is generally obtained by using an air gap — at the expense of 
permeability. Remanence of less than 1 kilogauss can be obtained 
metallurgically in Al-Fe alloys without an air gap or sacrifice of 
other properties. Methods to produce sheets. strip and tape of these 


materials are now under development at Westinghouse. 


D. PAVLOVIC and K. FOSTER Earlier investigations, notably those by the Japanese 
Materials Engineering Department 


i rn re scientists Masumoto and Saito (2) and Nachman and 
apy an ge a a aanial Buehler, of the Naval Ordnance Laboratory, (3) have 
shown that these alloys, particularly the 16 per cent 
aluminum-iron alloy, can be useful in applications re- 
HIGH“ALUMINUM IRON ALLOYS containing 14 to 17 per cent quiring low core losses and high permeabilities at low 
by weight aluminum possess a combination of magnetic flux densities. Nachman and Buehler obtained a coercive 
and physical properties that holds promise for the de- force of 0.024 oersteds and maximum permeability of 
velopment of high-quality soft magnetic materials. (J) * over 100,000 on 0.014-in. thick sheets of 16 per ‘cent 


*Italic numerals in parenthesis refer to Cited References at end of article. aluminum-iron ( called 16 Alfenol ). 
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materials, being two to three umes that of conventional 

High-Aluminum iron Alloy materials. The high-aluminum iron is lighter by 15 to 
25 per cent than 3 per cent silicon-iron or 50 to 80 per 
cent nickel-iron compositions. The interlaminar resistance 
of high-aluminum iron alloys stems from a natural sur- 
face oxide coating and is many times that of most syn- 
thetic surface insulations. Other advantageous properties 
of high-aluminum iron include high resistance to oxida- 
tion and corrosion, and a low apparent strain sensitivity. 
High-aluminum iron sheets are suitable for a number 
of applications at low to medium inductions in which 
nickel-iron and silicon-iron alloys are being used. How- 
ever, the room temperature brittleness of high-aluminum 
iron alloys has limited their use in magnetic applications. 


Continued 


General Properties. The physical characteristics of 
high-aluminum iron alloys are listed in Table I. (2, 3, 4) 
The data on conventional materials, such as 3 per cent 
silicon-iron, 50 per cent nickel-iron, and 65 to 80 per 
cent nickel-iron alloys are included for comparison. The 
saturation and Curie point of high-aluminum iron alloys 
are in the same range as those of high-nickel iron alloys 
but below those of useful silicon-iron alloys and 50 per 


e ickel-iron. The high value of electrical resistivity aa : j : 
cent nickel-iron. The high ve 28 ; This brittleness makes mechanical processing by means 


of conventional methods extremely difficult, especially 
rolling to thin gages. However, tape thicknesses as low 
as 0.005 in. can be reached by hot rolling. Also, punching 
of laminations and similar mechanical operations can be 


of these alloys is unique for the malleable magnetic 


performed without difficulty, especially at elevated tem- 
peratures. Recent developments by Nachman and Buehler. 
(3) and the authors, (5) in rolling high-aluminum iron 
sheets to very thin gages now make production of thin 
sheets of these materials possible and, therefore. open 
the way for their use in the electrical industry.** 

Under the auspices of the Aeronautical Research Lab 
oratory at Wright Air Development Center, the authors 
have been investigating the magnetic properties of high- 
aluminum iron alloys and the effects of composition, heat 
treatment, and sheet thicknesses, etc—comparing the 
results with the properties of conventional soft magnetic 
materials. This investigation shows that by proper con- 
trol of the above factors the development of a series of 
high-quality magnetic materials is possible. Currently. 
two types of magnetic sheets have been developed, one 
characterized by a low coercive force and high permeabil- 
ity, the other by a low remanence. These data were de- 
termined on punched ring laminations. 112 to 2% in. 
OD, after the necessary heat treatment. 
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Maximum permeobility, gauss /oersted 


0.007 in. ring laminations 
° #4, @ Mox. perm. 


0.014 in. ring lominations 
* He @ Mox. perm. 


15 16 17 
Weight per cent aluminum in iron 


High Permeability Alloys 


The coercive force and maximum permeability of heat 
treated high-aluminum iron alloys are shown in Fig. | 


Fig. 1 Alloy composition vs d-c coercive force and maxi- *As announced in ELECTRICAL MANUFACTURING, Sept. 1957, p. 152, the 
one a . ‘ Allied Products Div. of Hamilton Watch Co., Lancaster, Pa. is supplving 
mum permeability for high-aluminum iron alloys. a : 


erciall n strip down to 06.025 


16.2 t ol -j | 

0.007 in. thick fg pinata 400cps 1000 cps 5000cps 10,000cps 

He 0.023 oersteds | os 
O-c Bp 2.7 __ kilogouss 

Boo «= 7.6 __kilogouss 


uw 


Fig. 2— A-C excitation 
data for 16.2 per cent 
aluminum iron alloy. 


Nm 





Induction, kilogauss 


0 
0.001 0.005 0.01 0.05 O14 Oo5 1.0 10 
A-c excitation, rms volt-amperes / pound 
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as a function of composition and sheet thickness. (Note alloys are of particular interest because their high ele 
that the series of alloys discussed in this section should trical resistivity suggests application possibilities at high 
not be confused with the low-remanence alloys discussed frequencies. The a-c excitation data of 0.007 in. thick 
later.) The 0.014 in. thick rings, for the same heat treat- ring laminations of a 16.2 per cent aluminum-iron alloy 
ment and composition, give a lower coercive force and at frequencies of 400, 1000, 5000, and 10,000 eps are 
higher values of maximum permeability than 0.007 in. given in Fig. 2. The low values of rms volt-ampere- 
thick rings. A rise in composition toward 17 per cent required to excite this material to an induction of 1 kilo 
aluminum results in a decrease in coercive force, and an gauss compare favorably with data reported for oriented 
increase in maximum permeability. The highest perme 3 per cent silicon-iron, as shown in Table II], which als« 
ability values occur at inductions between 144 and 3 includes excitation data for the low-remanence alloys to 
kilogauss. Table II] displays some initial data regarding be discussed. At frequencies up to 5 ke, 0.007 in. thick 
the effect of sheet thickness on the d-c magnetic properties ring laminations of 16.2 per cent aluminum-iron are 
of a 15.8 per cent aluminum-iron alloy. superior to 2, 5, and 12 mil thick tape of oriented 3 per 

The a-c magnetic properties of high-aluminum iron cent silicon-iron, At 5 and 10 ke. 16.2 per cent aluminum- 


17 per cent 3 per cent 50 per cent |65-80 per cen 


Al-Fe Si-Fe Ni-Fe Ni-Fe 
TABLE | — 


= Saturation Induction 7-13 20 16 8-13 
Physical (kilogauss) 


Properties Curie point, deg C* | 600-350 | 7 500 | 600-400 


of Electrical resistivity | 140-160 48 45 20-60 


5 (microhm—cm) 
High ca: jee | 
itn interlaminar resistance (ohm/ | | 4300 500 
Permeability lamination for 1 cm? at 200 psi) | (oxide) (phosphate type)) 








Alloys Density (grams /em*) ’ 6.6-6.4- y 8. 5 8.77-8.45 


*Temperature above which magnetic properties disappear 


15.8 per cent Aluminum-tiron, ring laminations 
| 


TABLE Il Maximum 
Effect of Thickness, in. saniaaite “ staat oersteds 
Sheet oT eae OE g 

Thickness 0.007 ooss 1 89,000 
on D-C 0.0035 =| Cl | 21. = eee 


Properties 0.002 4 eae | 49,000 





RMS volt-amperes per pound at an induction of 1 kilogauss 
Frequency, ops 


Materials | 400 1,000 | 2,500 | 5,000 | 10,000 


- — | 
TABLE Ill High permeability, 16.2 per cent Al-Fe 0.046 | 0.172) — | 216 | 7.02 


A-C. Excitation (0.007 in. ring laminations) | 





| 

| 

Low-remanence Al-Fe A 0.14 “0.40 eos 

vs Frequency (0.007 in. ring laminations) B 0.052 | 0.175 aT 





Oriented 3 per cent Si-Fe 0.012 in. 0.086 | 0.38 
(strip or tape) 0.005 in. 


0.002 in. | 0.12 | 0.32 | 
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High-Aluminum Iron Alloy 


Continued 


iron is better than 5 mil and 12 mil thick oriented 3 per 
cent silicon-iron and comparable with 2 mil thick oriented 
3 per cent silicon-iron. 

The core losses were not determined on this 16.2 pet 
cent aluminum-iron alloy. However, Nachman and Bueh- 
ler, (3) have reported the core loss values for 0.007 in. 
thick ring laminations of 16 per cent aluminum-iron that 
are shown in Fig. 3. The 16 per cent aluminum-iron. 
0.007 in. thick, 
quencies tested than 0.005 in. thick, oriented 3 per cent 
silicon-iron, but is identical in losses at lower frequencies 
and comparable at higher frequencies with 0.002 in. 
thick, oriented 3 per cent silicon-iron. This is comparable 
to the a-c excitation data noted by the authors. 

A comparison of properties such as exciting vollt- 
amperes and core losses on a volume basis, instead of 
per unit weight as customary, would be more in favor of 
high-aluminum iron because of its relatively low density. 

The 0.014 in. thick sheets of 14.7 and 15.8 per cent 
aluminum-iron have been tested for magnetic proper- 
ties at 60 cps and, as shown in Figs. 4, 5 and 6, com- 
pared with oriented 3 per cent silicon-iron and 50 per 
cent nickel-iron of the same sheet thickness. The ring 
laminations of the two high-aluminum iron alloys used 
in these tests have d-c magnetic properties of a rather 
average quality (coercive force of 0.034 to 0.036 oersteds. 
maximum permeability 50,000 to 54,000). As can be 
seen, high-aluminum iron sheets are: 

e comparable in losses with 50 per cent nickel-iron. 
but better than oriented silicon-iron 


has considerably lower losses at fre- 








< 

16 percent aluminum iron 
0.007 in. thick ring laminations 

D-c 0.044 initial perm. 4,160 
&-4,000 max.perm. 78,000 

1000 2000 3000 4000 5000 6000 /70C 
Induction, gauss 
Fig. 3— Core loss data for 16 per cent aluminum iron alloy 


from Nachman and Buehler’s study. (3) 


112 


O=m———0 14.7 percent Al-Fe 
(Ring laminations 


+=-==+ Oriented 3 per cent Si-Fe (Hipersil) 
(Fiux parallel to rolling direction) 
e@—-=—e 50-50 Ni-Fe (Hipernik) 
(Flux parallel to rolling direction) 





Core loss, wat 


D-C Data 
| 14.7 Al-Fe Hipernik Hipersil 
H, 0.035 0.03 0.11 
B. 3,300 8,000 14,000 
Max. perm. 52,000 100,000 56,000 
Fig. 4— Core loss vs induction of 0.014 in. sheets. 


e equal in a-c permeability to oriented silicon-iron at 
low inductions. but not as good at medium and high 
inductions 

e equivalent to 50 per cent nickel-iron and better than 
oriented silicon-iron with regard to reactive volt-amperes 
per pound. 

Application Significance. Potential uses for the 
high-aluminum iron materials are in magnetic applica- 
tions requiring low core losses and high permeabilities 
at low flux densities, such as current transformers, pulse 
transformers meters, sensitive relays, and servo devices. 
The following characteristics of these materials are sig- 
nificant: 

e The magnetic characteristics of 0.007 and 0.014 inch 
thick laminations of high-aluminum iron are better than 
or comparable with those of commercial 50 per cent 
nickel-iron and oriented silicon-iron at inductions of up 
to 5 kilogauss. 

e The initial data on the magnetic properties of 0.0035 
and 0.002 in. thick sheets of 15.8 per cent aluminum- 
iron indicate that a decrease in permeability and a slight 
increase in the coercive force may accompany the re- 
duction of sheet to very thin gauges. If this is the case, 
the unusually high e!cctrical resistivity of this material 
could compensate for losses if heavier gauges with a 
high permeability are applicable. 

e The low density of high-aluminum-iron, accom- 
panied by good magnetic properties, makes possible a 
reduction in core weight when replacing a core from 
nickel-iron and silicon-iron alloys. 

e The high electrical resistivity of high-aluminum 
iron alloys makes them promising for use in applications 
where high eddy current losses are present, such as ap- 
plications at high frequencies or under pulse conditions. 

e The low apparent strain sensitivity of high-aluminum 
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Fig. 5 — A-C permeability vs induction of 0.014 in. sheets. 


iron is especially desirable since strain sensitivity limits 
the potential of some high quality magnetic materials, 
especially nickel-iron alloys. 

e The high hardness of high-aluminum iron can pro- 
vide dimensional stability and longer life of pole faces 
in applications involving breaking and making of centact, 
such as applications in relays. Since this and similar 
applications can produce a considerable mechanical 
strain in operation, the low strain sensitivity of this ma- 
terial will be a further asset. 

e A high-resistance oxide layer can be formed on the 
surface of high-aluminum iron alloys to obtain a high 
interlaminar resistance. Corrosion and oxidation resist- 
ance of high-aluminum iron alloys will be an asset in 
elevated temperatures or in corrosive media. 

e Neither aluminum nor iron is a strategic material. 


Low Remanence Alloys 


During the authors’ general study of high permeabil- 
ity aluminum-iron alloys, a special group of alloys were 
developed that display a unique combination of low 
remanence, low losses and high permeability at low in- 
ductions, high electrical resistivity and high interlaminar 
resistance. This combination offers distinct advantages 
for uses in which a low remanence can now be obtained 
only at the expense of permeability by applying an air 
gap .(See panel: “Effects of Air Gap,” next page.) Useful 
applications of low remanence aluminum-iron alloys can 
be expected at high frequencies. 

An inherently low residual induction is a desirable 
core magnetic property in applications requiring a high 
ratio of peak to residual magnetization. Such applica- 
tions may include pulse transformers, current trans- 
formers, and sensitive relays. However, to derive the full 
advantage of such a material, the low remanence should 
be accompanied by other desirable magnetic and phys- 
ical properties, such as a high permeability and a low 
coercive force, as well as a high electrical resistivity and 
high interlaminar resistance.* Low remanence is par- 
ticularly desirable in pulse transformers in which a high 


NOVEMBER 1957 


and 3 percent silicon-iron subjected to a spe 
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Fig. 6 A-C excitation vs induction of 0.014 in. sheets. 


flux density change between the maximum and residual 
induction results in a faster rise time and in decrease 
in core size. (6, 7) 

Although no pulse transformer cores have been made 
to date, some of the high-aluminum iron (14 to 17 per 
cent aluminum by weight) magnetic materials developed 
by a proper selection of composition and heat treatment 
fulfill to a considerable degree the above requirements. 
The properties of two low-remanence, high-aluminum iron 
alloys will be presented. For the purpose of this dis- 
cussion, these two alloys will be called A and B. Alloy 
\ has a medium saturation and a medium permeability : 
alloy B a lower saturation but a higher permeability. Both 
have a residual magnetization of less than 1 kilogauss. 

Magnetic Properties. The d-c magnetic properties 
of both alloys A and B as determined on 7 mil-thick ring 


*Low remanence values have been reported for nickle under tension, 65 Permalloy 
heat treated either in a transverse magnetic field or by a special thermal schedule 
cial impregnation treatment. In all 
these cases, a decrease in remanence s ombined with a _ considerable 
rease in permeability. 


Quick Definitions 


Permeability: The ratio of magnetic in- 
duction (B) to magnetizing force (H). Maxi- 
mum permeability is the slope of the B-H 
curve at its steepest point. Dynamic or a-c 
permeability is the slope of a line drawn 
through the tips of an a-c 


(Borp/Hyp). 


hysteresis loop 


Remanence: The residual induction B, when 
the magnetizing field is reduced to zero after 
saturation. 


Conversion Factors: To convert kilogauss 
to kilolines per sq. in., multiply by 6.45. To 
convert oersteds to ampere turns per in. multi- 
ply by 2.02. 
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laminations are listed in Fig. 7. Alloy B is of particular 
interest because its remanence of 0.3 kilogauss is ac- 
companied by a coercive force as low as 0.035 oersted 
and a maximum permeability value of 43,000. As can be 
exper ted from the d-c properties, alloy B requires a con- 
siderably lower a-c excitation current to reach a given 


flux density than the alloy A. This difference in a-c ex- 


citation between these two alloys, as shown in Fig. 7. 
decreases with increasing frequency, but it is still quite 
pronounced at 10 ke. 

A comparison of a-c excitation for an induction of |] 
kilogauss of these two alloys with core data reported for 
uncut (gapless), oriented 3 per cent silicon-iron of three 
different tape gages is given in Table II1*. It can be seen 
that 0.007 in. thick ring laminations of the alloy A and 
0.005 in. thick tape ol oriented 3 per cent silicon-iron 
require a nearly identical a-c excitation current to reach 
an induction of one kilogauss for frequencies up to 10 ke. 
The 0.007 in. thick rings of alloy B can be compared in 
a-c excitation requirements with an uncut core of 0.002 
in. thick, oriented 3 per cent silicon-iron tape. At fre- 


quencies up to 2.5 ke. alloy B requires approximately, 


5U per cent less excitation current to reach an induction 
of one kilogauss than 0.002 in. thick, oriented 3 per cent 
silicon-iron. At 5 ke, they are identical, while at 10 ke 
the 0.002 in. thick, oriented 3 per cent silicon-iron is 
slightly better than alloy B. It should be mentioned again 
that comparison based on the exciting volt-amperes pet 
unit volume, instead of per unit weight, is more favorable 
for the high-aluminum iron alloys because of their rela- 
tively low density. The same holds true for core loss 
comparison. 

The core loss for frequencies up to 2 ke of the low 
remanence alloy A is shown in Fig. 8. Some core loss data 
on gapless cores of 0.005 in. thick, gain-oriented 3 pet 
cent silicon-iron are included in the same figure for com- 
parison. The 0.007 in. thick ring laminations of the alloy 
\ show lower core loss at low inductions than 0.005 in. 
thick 50 per cent nickel-iron or 0.004 in. thick, grain 
oriented silicon-iron. The core loss curves of alloy B re- 
semble those of alloy A in Fig. 8 However, alloy B shows 
lower losses at low inductions and somewhat higher losses 
at high inductions than alloy A. 

Both low remanence alloys display the same physical 
characteristics cited earlier for the general class of 14 
to L7 per cent by weight aluminum-iron alloys: high 
permeability at low inductions, high electrical resistivity. 
high interlaminar resistance, low apparent strain sensi 
tivity and relatively low density. Similarly to the high 
permeability alloys, the low remanence aluminum-iron 
alloys have limited ductility at room temperatures—but 
new processing methods are rapidly overcoming this 


drawback. 
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Effect of air gap on hysteresis of Mumetal core- 


Effect of Air Gap 


> Laminations or tape of grain-oriented 3 per cent 
silicon-iron or high-permeability nickel-iron alloys 
are used as core materials in most of the applica- 
tions requiring a high ratio of peak to residual 
magnetization. A decrease in the normally high 
remanence of these alloys is produced either by the 
powerful demagnetizing effect of an air gap or by 
applying reverse current between the flux swings 
to reset the core. For either of these methods, a low 
value of coercive force is desirable. The air gap is 
more commonly used, as for instance in C-type 
tape cores, as this construction has some assembly 
idvantages over stacking of thin-gage laminations. 

Although an air gap will result in a low apparent 
remanence, it will also result in a great reduction 
of the apparent permeability because of the decrease 
in slope of the hysteresis loop brought about by the 
introduction of the air gap. Above curves show 
the effect of an air gap on the hysteresis and per- 
meability of Mumetal* and oriented 3 per cent 
silicon-iron. (8) It can be seen that even an air 
gap as small as 0.0002 in. causes shearing over of 
the hysteresis loop and a considerable decrease in 
permeability. As the length of the air gap increases 
to 0.001 or 0.002 in., this degradation in hysteresis 
slope and permeability becomes very pronounced. 
The a-c excitation follows the same pattern. An 
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Effect of air gap on permeability of Mumetal and 3 
per cent Si-Fe. 


increase of 100 per cent in exciting volt-amperes 
at 50 cps has been reported in a 0.014 in. thick. 
oriented 3 per cent silicon-iron (with a mean path 
length of 15 in.) for an increase in the air gap 
length from 0.0002 to 0.001 in. The core loss, how- 
ever. seems to be less affected by the introduction 
of a small air gap than are permeability or a-~ 
excitation. 

The magnitude of the air gap effect also depends 
on the length of the mean magnetic path and on 
the characteristics of the uncut core. For the same 
air gap, the decrease in permeability will be less 
with a greater length of the magnetic flux path. On 
the other hand, a lower value of coercive force will 
allow a given remanence to be obtained with a 
smaller air gap. 


Mumetal is a high-permeability nickel-irc 


ke er cent copper, 2 per cent chromium ar 16 per cent iror 
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Effect of 
Housing Design 
on 

Blower 
Performance 


Scroli 


Cut-off 





Inlet ring 


Nomenclature of elements of metal hous- 
ing of squirrel-cage type blower wheels. 


In applying single-inlet centrifugal impellers of the squirrel-cage 
type, the designer of blower equipment is faced with three major 
factors in housing design affecting blower performance: scroll shape, 
housing width (with respect to blower width) and geometry of inlet 


ring. As a guide to the choice of these parameters, laboratory test 





data are presented and analyzed. 


ERICH J. BRANDT, Product Development Engineer 
Air Impeller Laboratory 

Tue Torrincton MANUFACTURING COMPANY 
Torrington, Conn. 


PERFORMANCE DATA PUBLISHED by impeller manufac- 
turers are based on tests made with the blower wheels 
operating in fabricated-metal housings “standardized” by 
each impeller manufacturer. Standard housings are neces- 
sary for evaluating and correlating such operating data 
because the performance of a blower wheel depends very 
much on the design of its housing, much as the action 
of a propeller fan depends on its orifice.* Flow rate, 
static pressure, static efficiency and brake horsepower 
are not operating characteristics of the wheel alone but 
of the entire blower unit—including the scroll, width, 


*A. A. Atalla, “Propeller Fan Orifice Design’’, 


EvecrricaL MANUFACTURING, 
December, 1956, p. 100 
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inlet and cut-off of the housing (see headpiece). Any 
change in the shape of the scroll, width of the housing. 
type of inlet ring or location of the cut-off will in turn 
change the performance of the blower unit, often quite 
radically. 

If because of space or shape considerations in the 
overall system the design engineer makes apparently 
minor changes in any standard housing design, he may 
then find, quite often in puzzled surprise, that the blower 
wheel is not delivering what the manufacturer’s per- 
formance data indicate it should. A related problem, of 
course, is that the performance data on wheel designs of 
different impeller manufacturers cannot be directly com- 
pared where the cataloged housings of each are different 
(as they usually are). Knowledge of the relative im- 
portance of particular design changes in the housing will 
help the engineer in determining what deviations from 
standard design can be made with relatively little effect 
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Surface of scroll 


Diffuser angie 


Fig. 1—Diffuser angle and criti- 
eal scroll relationships defined. 


on blower performance. He can also properly judge, with- 
out the time and materials lost in cut-and-try prototype 
testing, what changes will probably be unacceptable and 
hardly worth trying in the first place. 

Although flexibility in can be very 
helpful, it is good engineering practice to use a standard 
housing if at all possible. 


housing design 
since that housing has been 
designed by the manufacturer to achieve optimum pet 
formance of the wheel-housing unit. If space, shape o1 
weight limitations in the appliance or air-moving sys- 
tem require that a special housing be 
gineer would be 
peller specialists. 

Pressure Conversion in the Wheel Housing. A 
rotating blower wheel draws air into the inlet, increases 
its velocity by the pushing action of the blades, and ex- 
pells it from the housing outlet. 


designed, the en- 


wise to consult the manufacturers’ im 


The purpose of the sc ‘roll 


is to convert the high velocity pressure at the wheel 
blades to static pressure at the housing outlet. This is 


accomplished primarily by providing a gradual increase 
in flow area between the wheel OD and housing. The rate 
of increase of the distance from the center of the blower 
wheel to the scroll (represented by the diffuser angle in 
Fig. 1) thus has a critical effect on the degree of pressure 
conversion. The cut-off is the closest point on the scroll 
to the center of the wheel and prevents to a certain degre 
the recirculation of air approaching the outlet from the 
top of the wheel. 

The conversion of velocity pressure to static pressure 
in the scroll is never complete, so that the total air pres- 
sure at the outlet always includes both velocity and static 
components. The overall performance of the blower and 
motor is best evaluated in terms of the unit’s total ef- 
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OA= 1.0620 


OH=06120 


Notes 
0B=0992D J=0646D+05 D= Wheel diameter 
0C=0922D K=0.689D W= Wheel width 
OD=0853D L=0.875D All dimensions are 
OE=0.7840 =125 W+0.1D inside dimensions 
OF=0.715D N(rad.)=0.125W+0.05D 
0G6=0.646D- = R(rod.)=0.0730 


Fig. 2 Standard dimensions of blower housing 


defined in terms of impeller diameter D 


ficiency. based 


pressures, and to the 
air horsepower input. However. static pressure and static 
efficiency are the 


which relates to the brake horsepower, 


on the sum of velocity and static 


more useful characteristics when study- 
ing blower performance in systems where the velocity 
pressure is not conserved by conversion. 

In certain types of blower wheels, a substantial amount 
of pressure conversion takes place in the wheel blades 


TEST IMPELLER 


In all the housing tests 
eo 2 . 
charted on the _ following 
pages, a Torrington Airotor 
2 | ? 799.919 ; , e on 
+ 23> he 729-212 impeller was used. 
€ 


driven by a 14-hp dynamom- 
eter at 1800 rpm, maintained 
| | | constant with the aid of a 
1 stroboscope. Impe a is 
7-29 OD and 2-% in. 
re 7 in. 
inlet ring of the 
bell-mouth type (C) 
has a 6-% in. min diam and 
is 15/16 in. deep. With the 
front side of the impeller 
lined up with the in- 
side edge of the _ inlet 
ring (standard mid-position) 
there is a gap of 7/16 in. 
left between wheel and back- 
wheel and _ housing plate with a 2-34 in. 
used in all tests as wheel in 
base of comparison. in. 





32 in. 
wide. Inlet 
Standard 
deep 


Be 


Fig. 3—Dimensions ot 
wide 
the standard 3-3, 


wide housing. 





themselves, while in other types most of the conversion 
must be accomplished by the diffusing action of the scroll 
or by separate diffusers located at the housing outlet. 
Of course, the static efficiency of the blower unit—the 
ratio of the static energy output to the electrical energy 
input—depends also on the inevitable losses of energy 
in the blower unit. These losses may occur as air tur- 
bulence or surface friction either at the inlet, in the wheel. 
in the housing, in the scroll or at the outlet. 

Scroll Designed for Optimum Efficiency. The scroll 
design that theoretically provides the most efficient con- 
version of energy is that in which this relation hoids 
true: the product of the distance from the center of the 
wheel to any point r on the scroll and the air velocity 
component C, perpendicular to a radial line to that 
point are constant at all pointst (in Fig. 1, the product 
r & C, is constant). Therefore, the standard housings 
designed by most impeller manufacturers closely ap- 
proach this theoretical rule leading to a logarithmic 
spiral, with certain differences because of factors of cost 
and construction detail. 

The sketches in Fig 2 show the standard housing di- 
mensions recommended by The Torrington Manufactur- 
ing Company. Note that all the following dimensions are 
stipulated in terms of the impeller diameter D: shape of 
scroll: length of straight section at outlet; cut-off radius 
and position; the radius, depth and diameter of the inlet 
ring: and the width of the housing. The three majo: 
changes that can be made in housing design are in the 
scroll shape, housing width, and type of inlet ring. 

Other inlet conditions which can substantially affect 
blower performance are the diameter of the inlet ring 
(relative to the wheel diameter) and the position of the 
wheel in the housing between the ring and backplate. 
The effect of changes in inlet diameter is quite clear: 
the inlet air supply is choked more and more as the inlet 
area is reduced. Since there is rarely any reason to 
change inlet diameter, for the particular type of wheel 
used in the test the diameter of the inlet ring will be 
assumed constant in this article at 87.5 per cent of the 
wheel diameter. In any case. the inlet ring diameter 
should never be equal to or greater than the wheel 
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diameter, because the leakage thereby occuring reduces 
the efficiency. However, very small shifts in the lateral 
position of the wheel can make a significant difference in 
performance and so will be discussed in relation to the 
type of inlet ring. 

The space between the cut-off and the periphery of the 
wheel (H—D/2 in Fig. 2) and the cut-off radius R limit 
the degree of recirculation that occurs. Again, because 
these effects are relatively unimportant to the blower user. 
the dimensions H and R will be assumed constant at the 
values given in Fig. 2 for the standard scroll. 

Pressure conversion at the housing outlet can be im- 
proved by adding a diffuser (See Fig. 10). The length 
and angle of the diffuser are critical factors best selected 
in terms of the expected flow conditions at the outlet for 
each particular application. The relationship between dif- 
fuser shape and actual flow conditions will be demon- 
strated later. 

All the graphical test data to be presented for changes 
in scroll shape, housing width, and inlet type were ob- 
tained with the same type and size of blower wheel 
a single-inlet centrifugal impeller with forward-curved 
blades, often called a squirrel-cage wheel. It is sketched 
in a standard housing with deep bellmouth inlet in Fig. 
3 and this setup is used as the base of comparison 
throughout the tests. Because of the comparatively large 
diameter ratio (ratio of internal blade diameter or wheel 
inlet to OD), there is relatively little conversion to stati 
pressure in the blades themselves. Since most of the pres- 
sure conversion must then take place in the scroll, the 
test results are particularly sensitive to changes in the 
scroll and thereby emphasize the effects of design changes. 

The squirrel-cage-type wheel was chosen because it is 
most commonly used for space and economic considera- 
tions. At the expense of higher power this type of blowe: 
ean produce the same air performance as other types 
which are considerably larger. Therefore, the curves given 
for static efficiency will be at lower levels and those for 
brake horsepower at higher levels than for other types 
of centrifugal impellers. 

The quantitative variations observed for the given 
changes in housing design admittedly concern only the 
hehavior of the specific test impeller in housings with 
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specific test dimensions. Qualitatively, however, the data 
does indicate the trends that may be expected as similai 
changes are made in units with entirely different di- 
mesions. 

Effect of Scroll Variations. The performance curves 
in Fig. 4 were obtained for the four different scrolls 
sketched at the right. In each case, the wheel exposure 
in the outlet was maintained at 12 per cent of wheel 
diameter (about 0.95 in.) and the dimension OH in 
Fig. 2 (often called the base-circle diameter) was 9"),; 
in. A clearance of 7%» in. was thus maintained between 
the wheel OD and cut-off in order to prevent excessive 
noise which could have been produced by insufficient 
space for some free recirculation. The shape of each 
scroll is expressed in terms of its diffuser angle, defined 
in Fig. 1; the four diffuser angles used are 4. 6. 10 
(standard), and 14 deg. 

The curves in Fig. 4 show that for a given air-moving 
system (where the operating point is represented by the 
intersection of the system’s flow resistance curve with 
the blower curve), the flow rate and static pressure 
at the blower outlet increase as the diffuser angle of 
the scroll increases. That the curves flatten out at 
higher diffuser angles shows that blower performance 
is less affected by scroll size in higher-pressure systems. 
Although the static efliciences of scrolls A and B are 
higher than scroll D at lower flow rates, the scroll with 
the largest diffuser angle (largest outlet area) has supe- 
rior static efficiency over much of the range of the pres- 
sure curve where the blower is normally used. As is quite 
apparent, a larger diffuser angle also means that more 
space is occupied by the housing. Scroll C with a diffuser 
angle of 10 deg has been selected as standard because 
of a desirable balance of performance characteristics 
a good pressure-flow curve (does not drop off too rapidly 
at low flow rates), a high static efficiency throughout its 
useful range (higher than the 14 deg scroll at low flows. 
nearly as high at high flows) and a reasonably compact 
scroll size. 

Effect of Width Variation. To demonstrate the ef- 
fect of changes in housing width, four housings of 
different widths, Fig. 5, were used to obtain the per- 
formance characteristics in Fig. 6. The widths were 
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Fig. 5 — Housing width variations used 

to obtain the data plotted in Fig. 6. 
Fig. 6 — Variations in blower per- 
formance due to changes in housing width. 
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selected so that the outlet areas would approximately 
equal the outlet areas for the three non-standard scrolls 
(Fig. 4 right). Since the discrepancies between these 
outlet areas are less than 3 per cent, the only differences 
between the blower units for Figs. 4 and 6 may be 
assumed to be in the scroll shape and housing width. 
with a constant outlet area. 

\ standard deep bellmouth inlet ring is used in each 
housing of Fig. 5, with the inlet side of the wheel as 
close as possible to the ring. Hence variations in housing 
width result in differences in the clearance between the 
backplate of the wheel and the housing. Disk friction, in 
which secondary flow and eddy formation in the space 
between the plates causes a loss of pressure, increases as 
this space becomes larger and can thus be expected to 
affect the relative performance with different housing 
widths. 

Similarly as for the varying scroll curves in Fig. 4. 
the more open housings at greater widths produce flatte: 
pressure-flow curves in Fig. 6 with relatively higher per- 
formance at lower pressure levels. Compared to the 
pressure-flow curves for standard unit C (Fig. 3) the 
curve of housing G with the greater width seems to have 
an inferior performance to housing D (Fig. 4) with the 
larger scroll, even though the outlet area is slightly higher 
for the greater width. As a matter of fact, for the repre- 
sentative system-resistance curve in Fig. 6 (same as that 
in Fig. 4) the 7%-in. increase in width between housing 
G and the standard C has produced no change in flow 
rate or pressure at a slight increase in brake horsepower. 
Since most wheels are operated at the higher static ef- 
ficiencies near the top of the slope of the performance 
curve, either no improvement or an actual loss in per- 
formance is obtained in this range at the sacrifice of 
greater space occupied and more housing material. There- 
fore, the width of housings for this type of wheel should 
be kept as close to the actual width of the wheel as 
possible. 

The performance curves for the two blowers with 
widths smaller than the standard are very close to the 
curves in Fig. 4 for scrolls with approximately the same 
outlet areas. However, the static efficiencies of the two 
smaller blowers are slightly inferior for those with 
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in housing and three inlet ring types. 


reduced width in Fig. 6 than those with smaller scrolls 
in Fig. 4. 

Variation in Inlet Ring Shapes and Wheel Posi- 
tion. The curves in Figs. 7, 8 and 9 demonstrate varia- 
tions in performance of the standard test blower wheel 
in housings with three types of inlets and in three differ- 
ent axial positions. Besides the standard deep bellmouth 
orifice inlet ring (Fig. 3) a shallow bellmouth 14 in. 
deep was tested and a flat plate inlet, all 6-7, in. min 
diam. The deep bellmouth orifice in the standard inlet 
ring provides a comparatively uniform air velocity dis- 
tribution at the intake by gradually reducing the flow area 
into the housing. The shallow bellmouth inlet H_ in- 
troduces the air into the housing more abruptly. With 
the flat plate / there is a sudden increase in air velocity 
at the intake and this may be expected to produce some 
turbulence loss. 

The curves in Fig. 7 show the performance of the 
7-29/32-in. blower wheel in the midposition (C, Fig. 3) 
in standard housings with the three types of inlets. As 
might be expected, the performance of standard blower 
unit C is superior in any given system. Static pressures 
at the operating points for the system resistance curve 
are 18.5 and 24.5 per cent lower, respectively, for units 
/ and H. 

Since a shallow bellmouth provides some flow smooth- 
ing at the inlet, it is at first rather surprising that it 
is outperformed by the flat plate (or sharp-edged) 
inlet ring. A partial explanation for this might be that 
an air vortex is created in back of the lip of the bell 
edge. While such a vortex would also exist in the flat 
inlet ring, it would probably be smaller because of the 
smaller space available. Another reason that the flow- 
smoothing effect of the shallow bellmouth does not 


120 









— 
Ki 
| j 
C————— Std ring (Mid position) | 
; 
K Hm———6 7/8 x//4 ring | 
‘ 
iis =o Flat plote ring 
. 
} i 
, . 
' a 1 
4 | 
“12 _System 7 Red 
= resistance Linomanadl 
a m 
5 . 
o e 
4 a Eee 
- “ “ Backplote 
: ‘Ss 4 c Pp Te 
. r ele positior 
© 08 040 
a 
© . c 
~~ @ 
° 06} 2030 C 
O 2 030 
oO a 
= 50 ° 
= - 50 - 
- 04 o = 020+40 € 
of ome © : 
~~ = x 
“ne” ° +30 = 
”° @ ® 
eT ' 010+20 « 
- oe S 
oer? eo" 5 O 
eee >. ‘ ro £ 
ye 4 4 4 1 4 4 fas i 4 i oO 
0 00 200 300 400 50 600 700 
ow rote, cuft/min at p=0075 Ib /ft 3 (Standard 
Fig. 8 Comparative blower performance with inlet types 


H and J and wheels in backplate position. Standard ring C in 
mid position. 


result in better performance is that the large clearances 
between the ring and the edge of the wheel cause a 
pressure leakage which impairs performance. Note also 
the substantially higher static efficiency with the deep 
bellmouth inlet, the difference arising primarily from 
the air leakage at the inlet of the other types. 

The loss in performance of the flat plate and shallow 
bell mouth inlet types becomes even greater in relation 
to the standard inlet at midposition when the wheels 
are located as close as possible to the backplate of the 
housing. The curves are plotted in Fig. 8. As in Fig. 7, a 
similar vortex formation again causes the unexpectedly 
poor performance of the shallow bellmouth inlet. Be- 
cause of the greater pressure leakage caused by the 
increased clearance between the inlets and wheels as 
compared to the midposition, the reduction in both 
pressure and static efficiency as functions of flow is 
even greater. 

There is a significant change in the relative perform- 
ance characteristics of the three types of inlet ring in 
Fig. 9, where blower wheels H and J have been located 
as close as possible to the front plate of the housing. 
Since there is very little space for pressure leakage 
around the wheel, even with the flat-plate inlet ring. 
the pressure, efficiency and horsepower curves for the 
shallow bellmouth and flat plate inlets very nearly coin- 
cide with the C curves for the standard deep bellmouth 
with the wheel in midposition. However, with the forma- 
tion of a vortex area limited by the close spacing, the 
shallow bellmouth now shows superior performance 
(although only slight) to the flat plate, as would be 
expected. The somewhat lower performance of the shal- 
low bellmouth and flat plate inlets in most of the use- 
able range is due primarily to eddy disturbance between 
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place outside the wheel blades, either in the scroll o1 

the outlet. Even though the product r x C, may be kept 

constant in designing the scroll for maximum conversion, 

| the air leaves the housing with a relatively high velo- 

city. By providing a gradual increase in the flow area. 

j | | a diffuser like that in Fig. 10 gradually decreases the 









Sid ring (Mid pos 
H——— 67/8" x 1/4" ring 


air velocity so as to produce a higher static pressure 
at its output. 


1] 
|| ‘ 3 
Ns | | A diffuser may be round in shape or, more commonly. 
| . . . ¥ 
| | have a square or rectangular cross-section which con- 
> . > . 
er tinues the shape of the housing outlet. Round or square 
| . 
2 r diffuser cross-sections are more satisfactory than rec- 
» |OF tangular because the velocity distribution is more uni- 
a 1 . 
© form. 
r oa : 
There are always two types of losses associated with 
® O8Fr % 


pressure conversion in an outlet diffuser: 
1. Friction losses proportional to the length of 


Oo) 


the diffuser and roughness of its internal surfaces. 





SO 
r 2 
: L nie 2. Flow separation — depending upon the diffuser 
E..! 3 angle (17 per cent in Fig. 10), length of the 
04 4o ¢ ° ; 2 , hk. 
r - diffuser, Reynold’s number of the air flow. and 
r : to some extent the roughness of the surface. 
02F és Friction loss is reduced first. quite obviously, by pro- 
warn” J? = viding as smooth an interior surface as possible and. 
lye c : cpm ; 
eg oe fa second, by making the diffuser as short as is feasibl 
9 00 200 300 400 500 60C 700 without incurring excessive flow separation. 
Flow rate, cuft/min at p=0.075 Ib/ft3(Standard 


Flow separation results in a variation in velocity 
Fig. 9 — Comparative blower performance with inlet types pressure across the flow area and 
H and J and wheels in close to inlet. Standard inlet ring ¢ 
again has wheel in midposition. 


a severe reduction 
in flow uniformity and the efficiency of the unit. As 
measured by a pitot tube across the flow area, velocity 
pressure in a condition of flow separation can even 


the backplate of the wheel and housing, because the become zero near the diffuser walls, representing the 
space is larger for the inlet position than for the mid- existence of back flow. ; 

position. In addition, the sharp edges of the flat plate In general, the greater the diffuser angle a, the earliet 
inlet still produce some inlet loss. Since a shallow ot (the closer to the diffuser inlet) flow separation will 
even a deep bellmouth inlet like the standard type occur. Even with very small diffuser angles, flow 


requires no more space, it is usually good design practice 
to obtain the higher output of a bellmouth inlet. parti- 
eularly when space is at a premium. 


(Continued on page 134) 


Improving Output With a Diffuser. As mentioned 
earlier, conversion of velocity to static pressure in 
biower wheels with forward-curved blades must take 
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Fig. 10 Diffuser helps convert ve- ¢ 50.90 = 0.18+ ‘, 
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Fig. 11 (right) Effects of diffuser on blower ae) 0 ° a a es Ra SSA ~s 
performance is shown by these performance 100 200 300 ~~ 500 
eurves at 4000 and 3420 rpm. Flow rate, cu ft/min at p=0075 Ib/ft” (standard) 
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Product Identification Plates 
as Designed-In Components 


Vameplates, instruction plates, escutche- 
ons and scale plates as designed-in com- 
ponents for functional and appearance 
purposes. This article provides a “‘how- 
to” design guide covering basic shapes. 
lettering, color, materials and production 


methods. 


DOUGLAS R. WITT, Director 
IMAGINATION UNLIMITED 
St. Paul, Minnesota 


THE DESIGN OF A NAMEPLATE, escutcheon or instruction 
plate should be an integral part of the original product 
design. To add these elements as an afterthough is a 
serious mistake. 

It is becoming increasingly important to manufac- 
turers to have their products quickly identified. At one 
time the overall appearance of the product was iden- 
tification With the contemporary 
frequent however. a 


trend to 
demands a 
Proper design of 


enough. 
redesign product 
these 
attractive appearance- 
styling accessory. Product identification may take the 
form of: 


continuity of identification. 


elements also provides an 


Trademarks. 

identifying symbols. 

Plates—Instructions for 
maintainability of the equipment. 

3. Escutcheons—Structural members that 
trademarks or other insigne. 

1. Scale Plates—Dials. 


1. Nameplates 


tradenames or other 


2. Instruction operation and 


incorporate 


indicators. clock faces 


Design Guide 


Four basic shapes are shown in Fig. 1 (see pp 124-5). 
Variations of these shapes by rounding corners, 
stretching rectangles to form thin bands, or cutting 
off corners give the basic shapes a more dynamic 
appearance as shown in Fig. 2. The prime rule is to 
keep the shape simple—avoid bumps, star points or 
complicated outlines (See Fig. 3.) under the mistaken 
impression that it will be “artistic.” Manufactured prod- 
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ucts fall into one of three forms: rectangular, cylin- 
drical or cubic. Choose a plate outline that reflects 
your product’s outline (Fig. 4). Data plates and in- 
struction plates should have a border to keep the 
information enclosed. Figure 5 shows three simple 
but effective border designs. 


Lettering 


Figure 6 shows various typefaces used in lettering 
information on plates. The script-type of thick and 
thin lines shown in the upper part of the illustration 
is to be avoided on instruction and data plates. This 
typeface, however, is fine for a tradename on name- 
plates. The lower part of Fig. 6 shows the boldface 
type most suitable for reading matter on data and 
instruction plates. Avoid up and down Chinese 
lettering as in Fig. 7. Keep your lettering from left 
to right, as near by as possible, even in dials (Fig. 8). 


Color 


Keep all identification plates in two- or three-color 
combinations to give the plate more visual appeal. 
More than three colors tend to give the plate a con- 
fused appearance. Bright colors of blue, red, green or 
yellow will give a plate snap and sparkle. Colors that 
match the product’s colors are the wise choice for the 
identification plate. 


Surface Appearance 


The surface area of plates can be broken in new 
pattern for enhancing visual appeal. Figure 9 is a good 





Molded plastics control panel in Easy Regent automatic clothes- 
washer combines trademark escutcheon with operating control 
dial. Plexiglas materials, Rohm & Haas Company. 
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Type | Manufacturing method 
Sand and Plaster Cast plates in sand or plaster 
Castings molds as an integral part of the 
product itself. 
Die Casting Pressure die casting in zine and 


aluminum metals. 


Forged in steel, brass and alum- 
inum, usually integral with 
product itself. 


Cold Forging 


Stampings (embossed 


Stamped from any type of sheet 
etched, or lithographed) 


metal. 


Fabricated Plastics Thermosetting or thermoplastic 





Forms materials in sheet form. 
Molded Plastics Plastics “molded forms in any 
Forms shape desired. 
Pressure-Sensitive Plate design applied by letter- 
Plates press or silk screen on pressure- 


sensitive aluminum sheet or 
polyester film. 
Plate design photographed on 
photosensitive anodized alum- 





Photometal Process 





Manufacturing characteristics 


Low production run; poor detail. 


High production runs; excellent 
detail; high cost. 





Good detail; high cost; average 
production. 





Embossed: letters and design 
in relief; low cost. 
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2 3 Eee 3 Ese as 
Application areas and features 
Used as an integral part of large 
casting on lathes, punch presses, 
stamping machines, and heavy 
machinery generally. 





in automobiles, appliances, of- 
fice equipment for high-quality 
appearance. 





Hand tools; appliances; fair 
appearance, 


Freezer doors; storage bins. 





Etched: surface etched and 
painted; low cost. 








Lithographed: surface etched 
and printed; low cost. 


Data plates; instruction plates. 





Nameplates; instruction plates; 
data plates. 





High cost; fine detail; average 


production. 





High cost; fine detail; high pro- 


duction, 


Paper backing peels off, adhe- 
sive surface cements itself into 
place under application of finger 
pressure. 

Design fixed by photographic 
methods; ideal for small quan- 


Wide color combinations (print- 
ed or silk screen); wiring di- 
agrams; dials and nameplates. 





Attractive three-dimensionay 
forms; quality appearance; appli- 
ances; television and _ radio 
products. 


Unlimited colors; quality appear- 
ance; general product applica- 
tions. 


Exceptionally fine detail; good 
where resistance to wear, high 


fs OAC eee hUCUMhlcatlelUA lc 


inum., 


example of the use of thick and thin lines to express 
the functional use of the dial and its control stops. The 
square grid line design in the lower part of the plate 
utilizes space otherwise wasted. The addition of let- 
ters and numbers would give the plate still greater 
visual appeal. 


Pressure-Sensitive Plates 


Unlimited color, quality and low cost 


the 


appearance 


describe features of the new _ pressure-sensitive 


plate. The plate design is printed on either aluminum 





Examples of identification plates made by means of the photo- 
metal process. Source: DoAll Company 
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tities; low cost. 


temperatures and solvents is 
needed; black, green, red and 
gold colors. 


sheet or polyester film by 
methods. The material has an adhesive coating pro- 
tected by a paper cover. The paper cover is peeled 
off the plate back and the plate is put into position. 
Application of pressure with the fingers to the plate 


letterpress or silk screen 


cements it into position. 


Photometal Process 


Where small quantities of are needed the 
photometal process is ideal. Blank plates are photo 
sensitive, anodized alumimum. The plate design is 
photographed and the negative is placed on the blank 
plate. The plate is then exposed on any contact print- 
The 


plate is then developed and fixed. (Similar to photo- 


plates 


ing box with exposure time from 10 to 40 see. 


graphic paper.) The design image is sealed within 
the 0.0005 layer of aluminum oxide by submerging the 
plate for 30 min in boiling distilled water. 

This type of identification plate resists wear, high 
temperatures, and Colors are limited to 
black, red, green and gold. Exceptionally fine detail 
and low cost makes the photometal process good for 


small runs. 


solvents. 


Selection Data 

Every product demands a certain type of plate. The 
appended chart is a guide in selecting type of plates 
most suitable for various types of products. 


® Turn to next page for Fig. 1 through Fig. 9 for design shapes 


and lettering. 
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DESIGN GUIDE TO IDENTIFICATION 
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Fig. 1—Four basic shapes for identifica- 
tion plates. 


Fig. 2—Modifications in basic shapes in- 


ject a dynamic quality. 


Fig. 3—Simplicity is a good rule—avoid 
complicated shapes like these. 


Fig. 4—Configuration of plate should re- 
flect that of the product on which it 
appears——rectangular, cylindrical or cubis 


Fig. 5—Examples of effective border de 
sign to contain plate information. 


Fig. 6—Some typefaces—good and bad— 
used in identification plates. Script shown 
on top may be effective for a trademark 
or brandname but should be avoided for 
reading matter on instruction and data 
plates. Boldface types shown below ars 
suitable for such use. 


Fig. 7—Up-and-down lettering should be 
avoided. 


Fig. 8—Lettering should follow normal 
reading habits-—left to right, even in 
dials. 


Fig. 9—Surface of plates can be broken 
up into various patterns, as shown here 
for increased visual effect. 
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PLATE SHAPE AND LETTERING 
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Reliability 
and the 
Component 


Engineer 


Role of the component engineering spe 
cialist in providing applications engineer- 
ing data to the circuit designer and 
packaging specialist. Examples show how 


a@ component engineering group may 


analyze electronic part failures to improve 
reliability through more realistic parts 


selection, testing, and application. 


ROBERT W. BROWN 

Supervisor, Component Engineering 
Pilotless Aircraft Division 

Boeinc AirpLANE COMPANY 

Seattle, Washington 


COMPONENT FAILURES in military electronic equipments 
result in poor reliability and reduce the effectiveness 
of our national program. The Air Force 
has reported that during the last six months of 
World War II it was barely able to get 20 hr of 
trouble-free operation from the electronic gear on bomb- 
ers. Replacement of tubes outnumbered replacement of 
other components by 5 to 1. In a 12-month period, ap- 
proximately 180,000 tubes were replaced in 4000 pieces 
of equipment; components other than tubes needed 


defense 


*Now with Lockheed Missile Systems Division 
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approximately 37,000 replacements in 1850 pieces of 
equipment. (J) * 

It must be remembered that these figures are several 
years old, and were taken before autonavigators, com- 
puters and complex guidance systems came into use. 
More recently, Robert Lusser. Reliability Coordinator at 
Redstone Arsenal has stated, all failures of a 
certain type guided missile were traced to their ultimate 
causes: None were caused by airframe components, only 
3 per cent by hydraulics, 7 per cent by booster elements. 
30 per cent by propulsion parts, and 60 per cent by 
electronic components.” (4) In other words, electronic 
components were 1.5 times as bad as all other parts or 
systems combined in this particular study, or twice as 
bad as the next worse offender. 

It has been the habit for design engineers to blame 
their inability to obtain high performance in electronic 
equipment on the unreliability of available parts (11). 
This would lead one to believe that the parts furnished 
by the components industry are weak and under-designed. 
Although many manufacturers are still furnishing parts 
to meet the presently antiquated (to the missile designer ) 
aircraft requirements and have not become fully aware 
of the increased environmental needs of the new missiles. 
the more advanced vendors are making a concentrated 
effort to furnish parts whose quality is above suspicion. 
This has come about as the missile contractors present 
firm data on the new performance requirements. 

It is rather well established that one of our greatest 
weaknesses is misuse of the quality component. A study 
made by the Vitro Corporation (2) showed tremendous 
numbers of failures in Navy electronics equipment, but 


*Italic numbers in parentheses refer to Cited References at end of article 
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did not give a very clear picture as to the reason for 
failures of the individual components. It is now recog- 
nized by groups analyzing the results of these studies 
that the failures were due to: (1) Misapplication, (2) 
wrong environment, and (3) poor component parts, in 
that order. In other words, the parts were employed in 
circuits not adapted to them, wrong parts were selected 
for the application, they were overloaded, subjected to 
environments for which they were never intended, or 
they were poorly made in the first place. (3) 

Some other figures recorded during functional testing 
of missile electronics packages showed that out of 406 
reported ma functions, 220 failures were recorded as 
faulty electronic parts, 165 failures were due to fabrica- 
tion or adjustment errors, and 21 failures were due to 
faulty mechanical devices such as fasteners, guide pins. 
nutplates, etc. When the component engineering group in 
this organization analyzed the failure reports, the data 
in Table I resulted. The population of the electronic parts 
failures in the above case were further broken down as 
shown in Table II. Investigation of tube failures by the 
Component Engineer for vacuum tubes provided the 
failure analysis in Table II]. In one way or another there 
were 406 failures during the testing of some 150 
packages, 220 of which were assumed to be part failures 

value change, open, short, burned out, etc.—yet analy- 
sis on an engineering basis by specialists in the compo- 
nent field sifted the figure down to only 41. These data 
are discussed in further detail below. 

The component part is blamed for most of the troubles 
encountered in electronic equipment, and very often 
rightly if failures are recorded rather than the under- 
lying cause of failure. Good engineering must look for 
symptoms of troubles to establish corrective measures 
that will avoid future troubles rather than just record 
how good or bad things are. Six main areas must be 
given special attention to keep misapplication from con- 
tributing to poor reliability: 

1. Original selection of highest quality and most ap- 
plicable components. 

2. Circuit application of the right part and operation 
within its electrical parameters. 

3. Packaging the part to its greatest advantage, avoid- 
ing damage from ruinous environments. 

1. Purchasing and quality control of the incoming 
part as well as avoiding damage during storage and 
handling. 

5. Installation of the part in a way that uses it to its 
greatest advantage and avoids damage. 

6. Monitoring the functional testing of the completed 
aggregate of parts to check the success of the other five 
steps. 

In order that these six functions be handled with the 
greatest efficiency by experts on an engineering level, 
several companies have set up component engineering 
groups whose duties and functions are as described above. 
Integration of the component engineering group at Boe- 
ing is shown in the organization chart. The group is 
made up of engineers who are experts in all phases of 
handling and applying one or two types of components 
only, so that time is available for each to become an 
expert in all facets of their specialty. Attached to this 
group are environmental specialists who are responsible 
for obtaining a realistic prediction of the environmental 
conditions the equipment will see in operation, and who 
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Table 1—Analysis of 406 Reported Malfunctions 
in Missile Electronics Packages 





| 
No. of failures | Per cent 


Fabrication and adjustment 257 €3.3 
Faulty electronic parts 41 | 99 
Faulty mechanical devices 21 | 82 
Testing errors 30 .- ee 


Excess environment (operating with- 
out cooling air, excess shock, vibra- 


tion, etc.) 10 2.5 
Circuit misapplication 2 0.5 
Unconfirmed 30 7.4 
No confidence replacement 15 3.7 


Table Il—Population of Electronics Parts Failures 
in Missile Packages 





No. of failures Per cent 
Vacuum tubes 19 4€.3 
Resistors (fixed) 1 2.4 
Resistors (variable) 7 17.2 
Capacitors (tantalum) 6 14.6 
Capacitors (other) 1 2.4 
Relays 1 2.4 
Magnetic amplifiers 3 7.3 
Connectors and tube sockets 3 7.3 


Table Ill—Component Engineer’s Analysis of 
Missile Package Tube Failures 





Cause No. of failures Per cent 
Actual confirmed failures 19 4 
Circuit misapplication 
Damage in handling 
Temporary overload (testing) 
No confidence replacement 


No apparent part failure 


OnonNnr 
no-—— 
oua-LHawW 
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are responsible for interpreting that information for the 
other component specialists as well as for the circuit and 
packaging engineers. A good discussion of the role of 
environmental people and their contribution to reliabil- 
ity appears in reference (12). 

The part is chosen by the component engineer (in his 
category) to be used in the design in terms of adapt- 
ability to the circuit application, tolerance, behavior in 
anticipated environments and all other requirements that 


The specialist in components fills a need 
in the design ladder that is evident in 
many present-day organizations that are 
turning out equipment of questionable 
reliability—that of monitoring and act- 
ing as a policeman on the individual use 
of parts on an engineering level, and 
furnishing the much needed source of 
information on applications so that re- 
liability can be designed into the equip- 
ment. 
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may be applicable to insure that, with reasonable care in 
use, installation, and adjustment, he has the best part 
available for the application. To obtain this information. 
he may start an extensive testing program, or he may 
assign the actual testing to private outside laboratories. 
obtaining survival figures for the known environment, 
any limitations that may appear, and all of the informa- 
tion for the particular application. Several good refer- 
ences are available in terms of testing philosophy. 
notably (5), (6), (7), and (14). Information should be 
traded with other companies, the various laboratories of 
the Armed Services, and with laboratories involved in 
testing programs financed by various Armed Services, etc. 
Test data furnished by manufacturers on their own 
product is helpful to the extent of the integrity of the 
manufacturer, which will need to be judged in individual 
cases by the engineer. There can be no hesitation about 
spending money on development of new components if 
there is nothing available on the market to meet the 
requirements. Some component engineering groups main- 
tain various books and documents on their findings for 
the use of the circuit and package designers to keep them 
abreast of the latest thinking in components—a “good 
book,” for instance, from which a circuit designer must 
choose his circuit parts. In this way. there is no question 
as the design progresses that the parts being used for 
the circuit have been approved for the 


particular 
application. 


The component engineer, being an expert on his parts. 


works with the circuit designer and supports him in his 
choice and use of a particular component. No one man 
could be expected to be a circuit expert as well as a 
component expert, and it is unwise and extremely short- 
sighted to expect this of him. The component man. on the 
other hand, if he is a tube expert. for example. has read 
much of the literature on tube derating to get better life. 
and would never allow the circuit designer to operate 
his tube filaments at 6.3 volts 20 per cent, as is the 
practice in many packages which exhibit poor reliability. 
He will have studied the reports by Marcus Atcheson 
(7), the Tube Division of General Electric Company (8). 
and the many ARINC reports that point out the hazards 
of over-rating and over-heating vacuum tubes. and see to 
it that the circuit designer gets the advantages of these 
studies. It is the habit of some component engineers to 
make approval of certain tubes contingent on operating 
voltages and tolerances. 

The components man furnishes the same service to the 
packaging engineer in terms of his specialty part. indicat- 
ing its limitations in mounting, need for cooling. special 
instructions to be included on the drawing, etc. Informa- 
tion is passed along on vibration, cooling. and all other 
special treatments the package must afford to the parts to 
give them the fullest advantage of placement and loca- 
tion. The component engineers are members of the design 
review boards and pass critical judgement on the use 
and treatment of their special parts. The individual com- 
ponent must be treated like a prima-donna in all phases 
of the design if parts failures are to be reduced. 

The high quality part that has been chosen, approved. 
and incorporated into the circuit must be purchased in 
enough quantity at the same high quality level to com- 
plete production requirements. Close control of the pur- 
chasing and incoming inspection routines must be main- 
tained by the component engineer responsible for the 
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The individual component must be 
treated like a prima donna in all phases 
of the design if parts failures are to be 
reduced. Close control of the purchasing 
and incoming inspection routines must 
be maintained by the component engi- 
neer responsible for the part. 


If the parts are used correctly in the cir- 
cuit and are packaged to protect and 
avoid damage and mishandling, a big 
step has been taken toward providing 
more reliable electronic equipment. 


A well-organized reliability program will 
have some extensive form of reporting 
failures. It is essential, if there are to be 
any teeth in the program, that the com- 
ponent man see, investigate, and report 
on every malfunction that occurs in the 
electronic packages. 


part. The most efficient and usable method is to buy 
from company standard sheets, wherein the full require- 
ments for each part are spelled out. The part is assigned 
a company number since it will probably be different 
than the standard commercial or existing MIL part 
(requirements may be in excess of both if it is to be high 
quality and withstand missile environments). This prac- 
tice is in accordance with the suggested practice of AMC 
Regulation No. 5-13, paragraph 3b, which states: “Se- 
lected items are items that have been specially selected 
by or for an Air Force Prime Contractor from a group or 
quantity of vendor, commercial, or Government-standard 
items for fit, application, tolerance, range of accuracy, 
endurance, or overall performance. When this selection 
is performed . the selected items will be identified 
by the prime contractor’s identifying number.” (9) The 
standard sheets (not entirely specifications control draw- 
ings, which merely use a vendor's part as the source and 
insure that the vendor doesn’t change his mind during 
the contract) are sent to either the vendor that the 
component engineer has specified as meeting the require- 
ments, or to several vendors for bids, depending on the 
nature of the items. They are used as the basis for 
incoming inspection when the parts are delivered. 

If high reliability is to be realized from the parts 
making up the equipment, 100 per cent inspection is a 
must. (10) The best and most easily controlled procedure 
is built around the test document for which the compo- 
nent engineer has furnished inputs on test levels, severity. 
etc. He knows the component, therefore he knows what 
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test level will weed out manufacturing discrepancies 
without damaging the part for further use. He also must 
monitor the storage of the part. since a large number of 
parts can be damaged by corrosive atmosphere. shock, 
high humidity, heat, ete. 

The actual assembly and installation of his specialty 
items on the assembly line must be monitored by the 
component engineer, although most of this will occur 
during the testing phase. where he can see the results of 
shop practices. The packaging designer usually keeps a 
closer watch on the production line than does the compo- 
nent man, although close association between them is 
essential. Certain practices like overheating the part dur- 
ing soldering, bending a lead too close to a header, etec.. 
are things the component man must watch carefully to 
insure a high-quality application of his part. 

The component engineer is a_ reliability 
whether he is assigned that title or not. 
from the 


engineer 
As a design 
progresses breadboard stage to release of 
production drawings. he has tested parts. monitored their 
application in the circuits seeing that they are properly 
applied. worked closely with the package designer in all 
phases of parts application from his point of view, and 
has seen to it that quality control is maintained at the 
highest level. He has taken one of the biggest steps in 
reliability—seen to it that reliability is designed into the 
product from the standpoint of the electronic parts from 
the beginning.. If the parts are used correctly in the 
circuit and are packaged to protect and avoid damage 
and mishandling, a big step has been taken toward 
providing more reliable electronic equipment. 
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However, the component engineer has only carried out 
half of his responsibility, so far. His only proof of the 
accuracy and completeness of his work lies in his follow- 
ing up every trouble that develops in the packages until 
the equipment has flown and accomplished its mission. 
Any well-organized reliability program will have some 
extensive form of reporting failures. It is essential. 
there are to be any 


uj 
teeth in the program, that the 
component man see, investigate, and report on every 
maltunction that occurs in the electronic packages. A 
workable system for inplementing this is for the reliabil- 
ity group to forward the raw malfunction report along 
with the accused part to the component engineer responsi- 
ble for that part for his analysis of the situation. He will 
test the part and if it is found faulty. wili investigate the 
circumstances of the failure, determine where the basic 
fault lies. and take corrective action as indicated. He will 
record his comments on the raw malfunction form before 
it is tabulated by the reliability group to insure that 
accurate data are maintained and to be sure notification 
of the fault with its correct description gets full distribu- 
tion. He may find a circuit misapplication that he missed 
before or discover a malpractice in the shop. Whatever 
the cause, he takes action on an engineering level to 
correct the difficulty. He has a list of malfunction catego- 
ries which he can use to describe the fault. and 
purposely refrains from including the “random failure” 
category in the belief that if investigated far enough. 
the true cause of the trouble will be found. 


(Continued on page 134) 
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Nuclear Shielding Materials 
Electronic Circuits 


for 


Design of electronic devices and 


equipment for nuclear-powered air- 
craft or for operation where expos- 
ure to nuclear radiation may be ex- 
pected requires suitable shielding 
against radiation effects. This article 
discusses various suitable shielding 


materials and presents related data. 


JOHN R. HENDRICKSON, SR., Nuclear Radiation Engineer 
Electronic Component Application and Standardization 
Defense Electronic Products 


Rapio Corporation OF America, Camden, New Jersey 


THE CONVENTIONAL ENCLOSURES FOR electronic compo- 
nents are relatively ineffective shields against neutron 
and gamma radiations usually encountered in the various 
nuclear environments. Consequently, if components, cir- 
cuits, and systems are to operate satisfactorily in a high- 
intensity radiation field, they must be shielded by 
appropriate materials. A good nuclear shield must be 
effective in slowing down fast neutrons, capturing the 
thermalized neutrons resulting from the slowing-down 
process, and attenuating the gamma rays. For economic 
reasons. a good nuclear radiation shield cannot be ex- 
pected to prevent all the incident radiation from even- 
tually striking a shielded, electronic component, circuit, 
or system. However, a nuclear shield may be designed 
for a circuit at a reasonable price. It can be designed to 
reduce the incident radiation intensity by a factor of 10. 


Radiation Sources 


In the design of a shield, consideration should be 
given to the most probable radiation sources to which 
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the electronic circuit might be exposed. On proposed 
nuclear-powered aircraft, the reactor for generating 
power is usually shielded for the purpose of protecting 
the crew. Thus, partial protection is already provided 
for semiconductor devices and other radiation-sensitive 
electronic components if they are advantageously situ- 
ated outside the reactor shield. Unfortunately, however, 
some circuits must be located inside the reactor shield. 

Secondly, there is always the possibility that a nuclear- 
powered aircraft or missile may suffer a near-miss from 
an enemy atomic bomb detonation. The same would be 
true for conventional aircraft and missiles as well as 
electronic circuits and systems on the ground, for exam- 
ple, ground radar, fire control systems, and surface 
communications. Thus, shielding should be provided for 
partial protection from external radiation sources as well 
as from the internal radiation sources, the nuclear power 
plants themselves. The incident neutron radiation flux 
(nv) from an airburst, atomic bomb detonation is so 
high that radiation measurements are usually made on 
the basis of integrated flux (nvt). This flux is many 
times greater than that obtained in a nuclear reactor 
inasmuch as the neutrons are emitted in a few milli- 
seconds. 

Finally, a missile or manned aircraft may be passing 
through an atomic cloud shortly after an underground 
or surface-detonated, atomic bomb. In this case, the 
electronic equipment would be exposed to intense gamma 
radiation emitted by millions of radioactive, fission- 
product, particles in the cloud. The effects of the gamma 
radiation might be great enough on the electronic circuits 
for the missile to lose guidance and miss the target. 
Thus. a gamma shield would be a necessity for reducing 
the damaging effects on electronic circuits and systems. 

Charged particles of high energy, such as mesons or 
other particles which are a part of primary cosmic 
radiation from outer space cannot be stopped by shield 
materials. However, the possibility of nuclear damage to 
electronic circuits and systems at reasonable altitudes is 
not probable. 
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By the time the nuclear radiations from a source have 
reached an electronic circuit or system, their energy 
spectra have usually been modified to some extent by 
passage through the atmosphere or, in the case of a 
nuclear reactor, by passage through the reactor shield. 
It is important for a nuclear shield designer to know 
what the spectra are so that he can calculate with con- 
fidence the desired thicknesses of shielding materials to 
use. 

It is known that at lesser radii from an atomic bomb 
detonation there are proportionately more lower energy 
gamma rays than one would expect at greater radii. In 
addition, a great proportion of the gamma rays emitted 
are the result of the neutrons reacting with the nitrogen 
in the air. These are high energy gamma rays. Conse- 
quently, they will travel a greater distance than lower 
energy gamma rays. Gamma rays lose their energy 
mainly by Compton scattering, photoelectric absorption, 
and pair production. Of these three processes, Compton 
scattering is the most important. In Compton scattering, 
the damage to electronic components is produced by the 
secondary electrons, which have been knocked out of 
the outer shells of the atom. 

The nuclear shield designer must be careful to select 
shield materials that will not create a new radiation 
hazard. When neutrons are absorbed or inelastically 
scattered by certain atoms, it is common for these atoms 
to emit secondary gamma radiations, which may also 
cause nuclear radiation damage. Also, with materials like 
beryllium, it is possible for primary gamma radiation to 
react with the atoms to produce secondary neutron radia- 
tions. 

The exact gamma spectra from an atomic bomb deto- 
nation are not known. However, most shield designers use 
an average energy of 2 mev (million electron volts). 
The gamma rays produced by the fissioning process are 
emitted by the fission products. The capture gamma rays 
during fission are of higher energy (5 mev) but represent 
only a minor portion of the total gamma rays emitted 
in the detonation. The spectrum of the fission neutrons 
is pretty well known. The greatest proportion of fission 
neutrons of approximately 1 mev. 
Strangely enough, the spectrum of fission neutrons is not 
greatly altered on passage through air. 

At high altitudes, the decrease in intensity with dis- 
tance from an atomic 


have an energy 


bomb detonation follows the 
inverse square law for gamma and neutron radiations. 
At low altitudes and near the ground or ocean, the 
shield designer must take into account the attenuation 
of nuclear radiations by the air, itself, as well as by the 


shield. 


Shield Design 


The thicknesses of most commonly used nuclear shield- 
ing materials may be readily calculated, provided that the 
spectra and kinds of incident radiation are known. The 
following formula applies to both gamma and neutron 
radiations as long as the appropriate total absorption or 
removal coefficients are known. 

I = I,e"#t 
{ is the thickness of shield materials, 


I is the radiation intensity after passing through the 
shield, 
I, is the radiation intensity incident on the shield, and 


u is the linear absorption coefficient or removal coeffi- 
cient. 


where 
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Cross section of molded nuclear radiation shield for electronic 
components: A. Gamma shield, B. Thermal neutron shield, 
C. Fast neutron moderator, D. Stainless steel case. 


The design of a nuclear radiation shield is complicated 
by the fact that no single material is efficient for atten- 
uating all types of nuclear radiations. Consequently, it 
is necessary to select about four different materials and 
incorporate them into a composite shield. The order in 
which the materials are combined is very important to 
the proper functioning of a shield. 

Although not usually considered to be suitable neutron 
shield materials, elements such as iron and lead are 
efficient in decreasing the energies of fast neutrons with 
initial energies above 1 mev. This high efficiency is due 
to the high total absorption coefficients, which in turn 
are the result of the high probability of inelastic and 
elastic scattering for these elements. Of the two elements 
just mentioned, iron is probably the best material to 
use on the outside of a composite shield. It must be 


Table I—Chemical Hydrates and Hydrogen Com- 
pounds for Slowing Down Fast Neutrons 


Molecular | Atomic | Specific 


weight H | gravity 


Materials 
H.O 18.02 66.7 1.00 
Paraffin (CH.), 66.7 0.80 
NH,F 37.04 66.7 2.10 
HCO.NH, 63.06 66.7 1.27 
Polyethylene (CH), 66.7 0.80 
Na.B,O;* 10H.O 381.44 55.8 1.73 
Na;PO,*12H.0 380.17 54.5 1.62 
Li,(PO,)*12H.O 331.99 54.5 1.64 
Al.(SO,);* (NH,).SO,* 24H.O 906.65 53.8 1.64 
Cr.($O,);* (NH,).SO,* 24H.O 956.73 53.8 1.72 
Cd(SO,)*7H.O 334.58 51.8 2.48 
Pb(C.H;0.)*3H.O 379.35 52.9 2.55 
FeSO,° (NH,).SO,* 6H.O 392.14 51.3 1.86 
Al.(SO,;);* K2SO,° 24H,.O0 948.76 50.0 1.76 
Cr2(SO,);* K2SO,* 24H,0 998.84 50.0 1.83 
Cr.(SO,),* 15H.O 662.4 48.4 1.87 
B,0;* 3H.0 123.69 42.9 1.49 
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remembered that the outside portion of a composite 
shield must also have a high melting point and a high 
tensile strength in order to successfully resist blast and 
thermal effects from an atomic bomb detonation. Thus, 
lead would not be recommended for this particular use. 

Below 1 mev. however. the shielding efficiency of iron 
decreases to such an extent that a second material must 
be chosen for the next layer of the composite shield. 
\ hydrogenous material would be the most efficient for 


Table Il—Nuclear Properties of Europium Isotopes 


Per cent 
abundance 


Absorption cross 
section (barns) 


Decay mode and 
Isotope half-life 
esEu 4600 = 400 100 

Eu-151 9000 + 3000 47.77 

Eu-152 5500 = 1500 
Eu-153 420 + 100 
Eu-154 1500 + 400 
Eu-155 14,000 


85‘, 6, 13 yrs. 
52.23 
3, 16 yrs. 


+= 4000 8, 1.7 yrs. 


Table I!lI—Moderating Ratio of Moderating Mate- 
rials for Neutrons 


Element or compound Moderating ratio Remarks 


Heavy water (D.O 5000 
Beryllium oxide (BeO) 183 
Carbon (C), graphite 165 
Beryllium carbide (Be.C 145 
Beryllium (Be) 145 
Light water (H.O 62 
Polystyrene 62 
Paraffin (CH,),, 62 


Highest moder- 
ating ratio 
Good moderator 
Good moderator 
Good moderator 
Good moderator 
Fair moderator 
Fair moderator 
Fair moderator 
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Table 1V—Total Neutron Cross Sections (cm-1) as 
a Function of Neutron Energy for Various Mate- 
rials 


pw (cm-') 
Energy of neutrons (Mev) 


Element 0.5 1.0 1.5 2.0 3.0 5.0 


Gold 
Tantalum 
Tungsten 0.460 
Aluminum 0.193 
Iron 0.253 
Nickel 0.352 
Zirconium 0.372 
Lead 0.109 
Hydrogen 0.328 
Water 0.592 
Paraffin or 
polyethylene 
Carbon 


0.372 
0.431 


0.313 
0.415 
0.441 
0.157 
0.181 
0.302 
0.302 
0.208 
0.229 
0.549 


0.338 
0.410 
0.441 
0.181 
0.211 
0.293 
0.237 
0.184 
0.183 
0.301 


0.378 
0.402 
0.436 
0.199 
0.253 
0.293 
0.209 
0.188 
0.156 
0.253 


0.291 
0.171 


0.432 
0.376 
0.430 
0.157 
0.270 
0.302 
0.180 
0.244 
0.122 
0.194 


0.378 
0.315 
0.361 
0.136 
0.312 
0.338 
0.170 
0.234 
0.087 
0.147 


0.172 
0.120 


0.605 
0.342 


0.430 
0.262 


0.344 
0.206 


0.225 
0.126 


0.025 ev 
139.0 cm 
3.36 cm 


Boron 
Lithium 
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slowing down fast neutrons in this energy range. This 
is found to be true because according to the Laws of 
Conservation of Energy and Momentum, a neutron will 
give up a greater proportion of its incident energy to a 
hydrogen atom than it will to heavier atoms. Polyethyl- 
ene is a very suitable hydrogenous material. 

In addition to polyethylene, graphite and water (in 
the form of crystalline hydrates) are efficient in slowing 
down neutrons. Table | is a list of crystalline hydrates, 
that would be suitable as neutron shields. The efficiency 
of the different hydrates depends upon the atomic per 
cent of hydrogen atoms in each hydrate molecule. In 
assessing the usefulness of hydrates as neutron shield 
material, the cation portion of the hydrate molecule 
should not be overlooked. In the case of the hydrate, 
Li.PO,.12H.O it should be noted that the lithium is 
a very good absorber of slow (thermalized) 

After the fast neutrons have been slowed down in the 


neutrons. 


two outer layers of iron and hydrogenous materials. 
respectively, it is necessary to add a third layer of a 
material that is efficient in capturing the thermalized 
neutrons. A second requirement for this material is that 
the constituent atoms should not emit secondary (cap- 
ture) gammas. The shield itself should not become a 
secondary gamma radiation source. This would defeat 
its purpose. Thus, cadmium, which emits strong capture 
gammas would not be a suitable absorber of slow neu- 
trons. 


After considering the use of all the elements in the 
periodic system, it is recommended that only lithium 
or boron be used for capturing thermal neutrons. These 


elements are usually sold in the form of their compounds, 
which can be successfully used as shield material, for 
example, B.O;.3H,O, ByC, Li,;PO4.12H.O. It is true 
that both lithium and boron emit alpha particules as a 
result of neutron capture. But these alpha particles are 
in turn easily absorbed by the shield. 

\ new class of thermal neutron shielding materials 
have been recommended for use in the control rods of 
nuclear These called 
(rare earths) are becoming more plentiful and cheaper 


reactors. materials, lanthanons 
and might possibly also be used as a thermal neutron 
shield for electronic circuits and systems. The lanthanons 
consist of hafnium, samarium, gadolinium, and europium 
which are very good neutron absorbers and a few other 
elements which are of no consequence. 

Hafnium has a series of neutron-born daughters, each 
of which in turn with thermal neutrons by 
radiative capture. It also has a number of resonances 
in the epithermal range that broaden the neutron spec- 
trum over which it is effective. However, it is not gen- 
erally available. Its thermal 


reacts 


neutron section is 


lower than in the case for the other lanthanons. 


cross 


Samarium-149 has a high neutron absorption cross 
section but it occurs naturally in too low abundance. 
Gadolinium has two high cross section isotopes. However, 
gadolinium does not have a chain of neutron-capturing 
isotopes. Of all the lanthanons, europium is supreme as 
a neutron absorber. Table Il shows the series relation- 
ship developed by bombardment of Eu-151 and its four 
neutron-born daughters. 

The mechanism of the reaction of each of these 
isotopes with neutrons is such that no transmutations 
occur. Hence, there is no great radiation damage of the 
type produced in Boron-10. Although europium is one 
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Table V—Gamma, Linear Absorption Coefficients for Various 


Shielding Materials as a Function of Energy 


Linear absorption coefficient, » (cm 


Material Energy 0.05 0.1 0.5 
Uranium 148 24.1 3.52 
Lead 67.8 62.2 1.70 
Iron 14.6 2.85 0.68 
Aluminum 1.00 0.46 0.23 
Air (Sea level) 27.0* 19.0* 12.0* 


Air (Atomic bomb detonation at sea level) 


*Multiply by 10 
‘Product of the linear absorption coeflicient (4) and thickness of 


3.2* (5 Mev) 


1) 
1.0 Remarks 
1.48 Best 
0.81 Most practical 
0.47 For high temperature 


0.16 Poor 
8.1* d } ul Good+ 


Average 
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of the scarcest of the lanthanons, it is more plentiful 
than such relatively common elements as silver, bismuth, 
antimony and iodine. However until the present $10-per 
gram price for the oxide. Eu.0. (considered the most 
desirable for shielding purposes) is reduced it would 
not be economical in a shield for protection of electronic 
components, circuits and systems. The disadvantage of 
europium is its secondary emission of penetrating gamma 
rays. which can adversely affect radiation-sensitive mate- 
rials such as semiconductors. 

After the neutron-absorbing sections of the composite 
nuclear shield, should come the gamma shield. which 
immediately surrounds the electronic equipment. The 
purpose in placing the gamma shield in this particular 
location is to reduce the intensity of gamma radiation 
originating in the outer portions of the composite shield. 
This gamma radiation is the result of neutron capture 
in the iron, hydrogen, ete.. and of the inelastic scattering 
of the neutrons. 

On the basis that Compton scattering is the most im- 
portant way for gamma rays to lose their energy. all 
materials (weight-for-weight) are equally effective in the 
gamma attenuation process. For high and low energy 
gamma rays, however, the photoelectric effect and pair 
production processes for absorbing gamma rays become 
more important. Consequently, on the basis of incident 
gamma rays covering a wide spectrum, lead is by far 
the best gamma shield material. 

It should be pointed out, also, that weight-for-weight. 
hydrogen (preferably in the form of a chemical com- 
pound) is a good gamma shielding material as well as 
a good material for slowing-down fast neutrons. 

In addition to the nuclear damage which may be 
caused by external sources of nuclear radiation, elec- 
tronic circuits and systems should be protected against 
the nuclear radiations (beta and gamma rays and alpha 
particles) emitted by radioactive fallout that might orig- 
inate from an underground detonation of an atomic 
bomb. This fallout consists of very small dust particles 
which can penetrate the tiniest crevice in an otherwise 
adequately designed composite nuclear shield. Thus. the 
mounting cases for electronic equipment should be dust- 
proof. The hazard of radioactive fallout from a surface- 
detonated megaton atomic weapon is especially great. 
It is best to design the mounting case much larger 
than ordinarily necessary in order to effectively use 


distance as a means of reducing incident radiation inten- 
sity. 
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Before one attempts to slow down and absorb nucleat 
radiations, the possibility of reflecting away part of the 
incident nuclear radiations should be investigated. This 
is essentially the theory behind the use of beryllium 
and heavy water reflectors (moderators) in certain types 
of nuclear reactors. The theory could be applied in 
designing a more efficient composite shield for electronic 
circuits. For instance a beryllium oxide covering over 
the outer iron layer of the composite shield could be 
used. In Table III. the moderating ratio (reflectance ) 
of moderating materials is given. 

The accompanying diagram shows the details of a 
composite shield proposed for reflecting, slowing down. 
and absorbing of nuclear radiations for the protection of 
electronic equipment. The shield consists of an outer 
layer of beryllium oxide followed by successive layers 
of iron (stainless steel), graphite powder-impregnated 
polyethylene, boron oxide powder-impregnated polyeth- 
ylene, and lead. The thicknesses of each layer may be 
calculated using the previously given equation. The ab- 
sorption coefficients for neutrons and gamma rays are 
given in Tables IV and V respectively. 

In these tables. the absorption coefficients are shown 


Table Vi—Neutron Absorption Coefficients for Air 
as a Function of Energy (at Sea Level)* 


Energy, Linear absorption 


Mev coefficient, u. (cm Remarks 


2x 10° 
Slow neutrons 


68.8 x 10 
5.5 x 10 Atomic bomb Deto- 

nation 

2 210" 
1 x10 

2. ae 


4.4x 10 


1.8 x 10 
46.9 x 10 
19.8 x 10 
40.6 x 10 Max. Resonance 
(O. and N.) 

17.3 x 10 Resonance (0O.) 


Minimum (0.) 


Nore To 
absorption coet 
altitude, a, and ps is the air dens t se level. It will be noted that th 
absorption of nucle 


determine the coethcient a higher altitudes 
hici 


t multiply the linear 

ent above by the at ps, where pa is the air density at 

ar radiations at ides becomes of lesser importance 

equently, the hazard to electronic compone circuits, and systems becomes 
inasmuch as a greater proporti , di on mitted by 1 nuclear 
letonation will reach the shi 
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as a function of the incident energy. It will be noted 
that some coefficients vary as much as three-fold over 
the energy range from 0.5 to 5.0 mev, for example, 
carbon neutron absorber. In case the incident spectrum 
covers a wide range of energies, it may be necessary to 
divide the spectrum into discrete energy intervals and 
determine the thickness of shielding materials by a 
longer and more laborious process. It is good practice, 
however, to provide a margin of safety in the calculations 
by using the lowest absorption coefficients. 

It will be seen from Table IV that iron is the best 
shielding material of the commonly available metals for 
absorbing high energy neutrons. In the same table, it 
will be seen that a hydrogeneous material, for example, 
water, polyethylene, and paraffin are the best neutron 
shields at energies below 1.0 mev. 

In Table V it will be noted that uranium is better 
than lead as a gamma absorber. However, it is much 
more expensive and is not generally available inasmuch 
as it is under the strict control of the U. S. Atomic 
Energy Commission. Thus. lead is the best available 
gamma shielding material. It will also be noted that air 
(at sea level) is a very poor gamma-shielding material. 

In the detonation of an atomic weapon at sea level, 
however, the atmosphere does play a useful part in 
reducing the intensity of incident gamma radiation be- 
cause of the large distances involved. As will be seen, the 
attenuation depends on the product pt.* Consequently, 
even though » is very small, the thickness of air is 
large. Thus, the product pt cannot be neglected at large 
distances from the bomb detonation. 

As shown in Table V, the gamma rays from an atomic 
bomb detonation behave like they have a single energy 
of 5.0 mev at appreciable distances from ground zero. 
The given equation can be used also for determining 
the attenuation of nuclear radiations in air if the appro- 
priate absorption coefficients are used. For all practical 
purposes, the air may be considered to be part of the 
composite shield for an electronic circuit or system. 

Whereas the absorption coefficient of air for gamma 
rays varies in an orderly manner, the exact opposite is 
true for the absorption of neutrons by the atmosphere as 
shown in Table VI. The variation of the neutron absorp- 
tion coefficients in air at various energies is due to the 
many resonances encountered. Resonance absorption of 
neutrons by nitrogen occurs at 0.45, 1.12, 1.35, 1.6 and 
1.77 mev. Resonance absorption for oxygen occurs at 
0.43. 1.32, 1.66, 1.85, 1.90 and 3.3 mev. It will be 
noted in Table VI that the slow neutrons from an atom 
bomb detonation behave as if they have an energy be- 
tween 2 x 10°5 and 2 x 107 mev. 

In conclusion, it may be said that although shielding 
of electronic circuits and systems in manned and un- 
manned air and ground vehicles can be designed to 
reduce the intensity of nuclear radiations by a factor 
of 10 or more, an economical limit is soon reached 
whereby the additional weight and volume requirements 
can be detrimental to the successful operation of the 
vehicle. itself. Thus, there are definite limitations to the 
large-scale use of shielding techniques. Shielding should 
only be used as a last resort when it is found impossible 
to select sufficiently radiation-resistant components. 


*Product of the linear abs« 


ness of the shield materia 


rption coethcient or removal coefficient and the thick 





Effect of Housing Design 
on Blower Performance 
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separation will occur eventually if the diffuser is long 
enough. The diffuser angle for a particular blower unit 
is best selected on the basis of the Reynold’s number 
Dvp/», where D is pipe diameter in ft, v is flow velocity 
in ft/sec, p is air density in lb/cu ft, and » is dynamic 
air viscosity in lb ft-sec.* The most favorable diffuser 
angles have been found to lie in the range from 7 to 11 
deg, corresponding to Reynold’s numbers in a range 
from 200,000 down to 50,000. The maximum allowable 
diffuser angle is only about 5 deg if flow separation 
is to be avoided at Reynold’s number as high as 2 x 10°. 
In general, the higher the Reynold’s number (the higher 
the air velocity), the sooner flow separation will occur 
in a diffuser. At high Reynold’s numbers, small diffuser 
angles must be used. Therefore, in order to get a high 
conversion into static pressure, the diffuser has to be 
made very long. 

*It is more common to use the formula VD/7y where FV is in ft/sec, D in ft, and 


y the kinematic velocity in ft?/sec. 
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Reliability 
and the Component Engineer 


(Continued from page 129) 





The specialist in components fills a need in the design 
ladder that is lacking in many present-day organizations 
that are turning out equipment of questionable reliability 
—that of monitoring and acting as a policeman on the 
individual use of parts on an engineering level, and 
furnishing the much needed source of information on 
application so that reliability can be designed into the 
equipment. He strengthens the reliability program by 
helping to gather and process failure data and trends in 
a thorough manner to develop basic engineering data 
on what actually happened. 

In the example where 220 failures due to faulty parts 
actually became 41 upon investigation by a component 
engineer, some of the things discovered upon examining 
the parts and talking to the technician and inspector 
were: potentiometer damaged by turning it up too tight, 
tube base cracked by bending a lead during plug-in, 
tantalum capacitor lead bent so near the header that the 
tantalum slug was dislodged, precision potentiometer 
burned up by excessive test voltage, etc. These faults 
may or may not have been discovered by the circuit 
engineer, the design engineer, or the reliability engineer. 
It is shortsighted to expect them to be specialists in their 
respective fields and in that of components at the same 
time. 
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An effective method for determining the allowable 
length of the diffuser is to measure the velocity pressure 
across the flow area with a pitot tube at various diffuser 
lengths. The best length (within space limitations, of 
course) is the maximum at which velocity pressure is 
still relatively uniform. The allowable length of a dif- 
fuser may also be estimated by calculating the ratio of 
discharge area A» to intake area A, for the diffuser in 
the empirical formula A2/A1=3.63—0.120a. This for- 
mula may be used for diffuser angles (a) from 7 to 14 
deg. In any closed air-moving system in which the 
diffuser feeds into a duct, further pressure conversion 
will occur in the straight section, but only over a short 
distance downstream from the discharge opening and 
usually is neglected. 

The particular blower unit and diffuser of Fig. 10 
represent violations of both rules-of-thumb given above 
for diffuser design (Reynold’s number and area ratio). 
This step was necessary, as is so often the case, because 
the diffuser dimensions permitted by the rules-of-thumb 
would not fit into the space available. The calculated 
Reynold’s number was 168,000, requiring a diffuser 
angle of no more than 7 deg and an area ratio Ao/A, 
of less than 2.79. In order to reduce the overall length 
of blower housing and diffuser, the diffuser angle was 
increased to 17 deg, raising the degree of flow separa- 
tion) and the area ratio decreased to 1.6 (lowering the 


Of the 19 tube failures shown, it was discovered that 
13 were subminiature tubes made four years before and 
of a faulty design long since corrected. Where the stores 
had located them to be issued to the production line was 
never discovered, but they were quickly removed and 
scrapped. The only difference to the eye was in the date 
code number etched on the glass. A circuit or reliability 
engineer of top ability and integrity could have missed 
this and initiated a time-consuming redesign of all the 


circuits using them. The component engineer, a specialist 
in his field, spotted this fault when he was handed the 
first malfunctioning tube and took steps to correct the 
situation. The other six failures involved a tube type 
which was giving the manufacturer trouble on his pro- 


when notified of the failures, he 
increased his efforts to get this particular situation cor- 
rected. 

Reducing parts failures by the organization described. 
that of expert coddling of every part that goes into the 
package, may not obtain 100 per cent reliability. It will. 
however, necessarily improve the reliability factor, aid 
in designing reliability into the equipment at an earlier 
stage, and will take some of the pressure off the design 
engineer. The design engineer tends to blame his troubles 
on the part manufacturer. The latter is by no means 
sinless, of course, but most thoughtful students have 
concluded that “faulty application” (this can be in cir- 
cuit, packaging. shop-practice, quality-control, etc.) “is a 
far more important factor.” (11) The entire article of 
Reference (11) provides interesting reading on the sub- 
ject of why we are having trouble with our electronics. 
A survey of the reliability literature leaves one with a 
single conclusion 


duction line, and 


parts are going to have to be used 
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degree of flow separation). While the desired perform- 
ance is achieved in this arrangement, flow separation does 
occur, and as a result the static efficiency of the diffuser 
is a quite low 23 per cent. Flow tests with a pitot tube 
showed that flow separation started about 2.7 in. from 
the intake end of the diffuser. 

In Fig. 11, the two curves for tests run at 4000 rpm 
show the improvement in both static pressure and flow 
rate achieved at the operating point in the given system 
by adding the diffuser shown in Fig. 10. Static pres- 
sure has increased from about 0.20 in. of water to 0.27 
in., while the flow rate has increased from 300 cfm to 
about 350. As the static efficiency and brake horsepower 
curves this improved performance has been 
achieved at virtually the same brake horsepower because 
of the higher static efficiency. 

The original purpose of the diffuser test was to retain 
the specified operating point, Ps=0.20 in. of water and 
Q=300 cfm, at a lower speed, in order to reduce the 
noise level in the unit. The blower with the diffuser 
was then tested at various lower speeds until at 3420 
rpm, as shown in Fig. 11, the new operating point in 
the given system was virtually the same as that original- 
ly specified. Because the brake horsepower curve has 
dropped at the lower speed, the addition of the diffuser 
has reduced the brake horsepower required from about 


AOD 


0.22 to 0.16 for the same output. IO 0 


show. 


correctly if any kind of assurance of quality is to be 


realized. ome) 
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Environmental Protection 


Isolating electronic components from 
their environment by enclosing them in 
hermetically sealed cases is one of the 
best ways to ensure reliability. The true 
hermetic seal, however, is not easil) 
obtained but is the result of a_ rigid 
technique. in design. manufacture. and 


quality control. 


W. BROWN, President 
GENERAL HERMETIC SEALING CORPORATION 
Valley Stream. N. Y. 
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RELIABILITY UNDER EXTREMELY ADVERSE environmental 
conditions continues to be a prime objective in the manu- 
facture and use of electronic equipment. Each new de- 
velopment in guided missiles and supersonic aircraft 
places new demands on the ability of electronic compo- 
nents to withstand high temperatures, corrosive atmos- 
pheres and other contaminating influences: and every 
new development in defense equipment spurs a similar 
advance in commercial lines. The problems of reliability 
are thus equally applicable to military and_ civilian 
equipment. To solve many of these problems, it is be- 
coming more and more necessary to isolate the compo- 
nents from their environment; and this isolation is most 
readily achieved by hermetic sealing. 

Adequate sealing from the elements is particularly 
important in equipment which is kept in storage for a 
considerable period and then is used only once but must 
be absolutely reliable when that one use arrives. In such 
cases the damage which can be done by fungus, moisture. 
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hermetically 


Specially designed console iest- 
sealed components — ior 
leakage. Mass spectrometer, at right, de- 
tects helium which is used as a tracer 
additive to nitrogen used in filling the 
evacuated enclosure. Spectrometer i> 
sensitive to leak rates as low as one 


cubie centimeter in 30 vears. 


Permanent, reusable hermetic 
seals are hollow, resilient metal ring- 
made of thin-wall stainless steel and filled 
with helium under pressure. The ring- 
can be made in various forms and take 


the place of solder method of sealing 





INSTALLATIO 
SKETCH 


With Hermetic Sealin 


or dust accumulated during storage can be disastrous. 

The importance of a reliable hermetic seal has almost 
made obsolete an early type of seal which was merely 
“air tight.” The air-tight enclosure was achieved by seal- 
ing the component in an atmosphere of warm, dry air. 
This type of seal is tested by immersing the unit in water 
and checking for the emission of bubbles. However. the 
air-tight seal is not always safe from the user’s stand- 
point since electrolysis and corrosion due to moisture 
sealed into the unit can cause premature failure with 
no external indications. Other methods of achieving 
environmental protection (such as moisture and fungus- 
proof coatings) are also very often not adequate since 
they have a tendency to become saturated and deteriorate 
with age. 

\ proper hermetic seal can eliminate the causes of 
possible failure in 7 out of the 11 environmental condi- 
tions specified in MIL-E-5272A. The seven are (1) 


humidity, (2) altitude. (3) salt spray. (4) fungus. 
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(9) rain. (6) explosive atmosphere. 


and (7) sand and 
dust. Such a seal consists of a process including vacuum 
drying by evacuation to the micron range, outgassing. 
quantitative leak testing, flushing with pure dry ni- 
trogen, and back-filling with an inert gas. Since water 
changes to vapor at room temperature under vacuum, 
evacuation and vacuum drying is an essential part of 
the hermetic sealing process. Any moisture present with- 
in the enclosure is vaporized and. along with any trapped 
gasses and contaminants is removed by vacuum pumping. 
Where required, the addition of heat during evacuation 
contributes to complete outgassing. Due to dry nit- 
trogen’s affinity for moisture, any vestige that may still 
be within the enclosure is removed when it is flushed 
with dry nitrogen and re-evacuated. Before the com- 
ponent is finally sealed, it is tested for leaks and back- 
filled with nitrogen, helium, or another inert gas. 

Inert Filling Gases. The use of inert gas instead of 
air for backfilling hermetically sealed enclosures has 
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numerous advantages.“ Oxidation of contacts is pre- 
vented, as is possible contamination due to impurities in 
the filling air. Gases can be selected for maximum heat 
transfer, arc suppression and other desired characteristics. 
The problem of leak testing, to be discussed later in 
this article, is also alleviated by the use of gases which 
are easily detected by particular equipment. The proper 
choice of the filling gas for hermetically sealed com- 
ponents can be a primary factor in determining the 
dependability of the performance. 

One of the requirements which must be considered 
when choosing the filling gas is its dielectric strength. 
In most cases a gas with a dielectric strength comparable 
to that of dry air at atmospheric pressure should be 
chosen. If necessary, the dielectric strength may then 
be increased by pressurizing the gas in the enclosure. 
The pressurization process, however, complicates mechani- 
cal design and can increase the weight and size of the 
enclosure. A second important consideration in the 
choice of the filling gas, particularly for military ap- 
plications, is the effect that low operating temperatures 
may have on the gas with respect to condensation. Thus, 
a gas should be chosen whose boiling point is less than 
the low end of the operating temperature range for 
the equipment. Other requirements include: (1) the 
gas should be inert and should not decompose at the 
high end of the operating temperature range; (2) it 
should not be explosive; (3) it should not be toxic or 
corrosive: and (4) its thermal conductivity properties 
should be in keeping with the equipment requirements. 

Table I presents a comparison of the properties of 
some of the more important filling gases. Of the six gases 
listed in Table I, helium by itself ond nitrogen with a 
helium tracer are the only ones which can be detected 
by a mass spectrometer. For most applications, nitrogen 
with a helium tracer is used for the following reasons: 

1. High dielectric strength, with usually no necessity 
to pressurize. 

2. Adequate thermal conductivity. 

3. Low boiling point. 

1, Mass spectrometer can be used for leak detection. 

Permissible Leakage Rates. Since practically 
every specification for hermetically sealed units places 
a permissible leak rate on the seal, the design of com- 
ponents to meet the particular specification and the ac- 
curate measurement of the leakage after the component 
is sealed are important aspects of the hermetic sealing 
process. Permissible leak rates vary over an extremely 
wide range depending on the specification involved 
(usually military). To add to the confusion, different 
units for stating the rates are used. Table II gives con- 
version factors between various units which are in com- 
mon use. For example, a leakage rate specified as “one 
micron cubic foot per hour” in MIL-R-6106A is equi- 
valent to “329 standard cubic centimeters per year” 
or “1.04 x 10° standard cubic centimeters per second.” 
Similarly, as specified in MIL-R-5757B and MIL-R-25018, 
leakage rates of “3 cubic centimeters in 10 years” are 
equivalent to 0.001 micron cubic feet per hour, as 
measured on the mass spectrometer at a pressure dif- 
ferential of one atmosphere. 

In considering the permissible leakage rates for which 
a component is to be designed, it is advisable to review 


*See “Hermetic Sealing of Electrical Instruments,’ R. I 


. Milamed, Evecrricar 
Manvuracturtnc, March 1954, p90 
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Table |—Properties of Various Gases Used in 
Filling Hermetically Sealed Components 





Nitro- | Halo- 
gen/ genated 
| Nitro- | Heli- |Helium) Dry Hydro-| Com- 

gen um | Tracer; Air | gen (pounds 
*Thermal 
conductivity 
(X10-5) 5.24 33.9 6.47 5.63 32.7 3.36 
**Relative 
dielectric 
strength 1 .33 1 1 3 2.5 
Boiling point 
—degreesC  -—196 267 | —195 | —191 | —253 62 
Leak 
measure- 
ment by 
spectrometer No Yes Yes No No No 


*Cal/sec/cm/cm? 


**Approximate, at close needle gap spacing and atmospheric pressure 


Table !i—Comparison of Units Used in Designating 
Leak Rates 





1 micron ft® per hr = 329 standard cc per year 
1 micron ft® per hr = 1.04 x 10-° standard cc per sec 
1 micron ft® per hr = 7.88 x 10-* micron liter per sec 
1 standard cc per sec = 9.62 < 10-‘ micron ft* per hr 
1 standard cc per sec = 3.16 < 10~’ standard cc per year 
1 standard cc per sec = 760 micron liter per sec 
1 micron liter per sec = 1.32 < 10-* standard cc per sec 
1 micron liter per sec = 4.17 < 10-* standard cc per year 
1 micron liter per sec = 127 micron ft® per hr 
Standard cc Micron liter 
Micron ft® Standard cc per sec per sec 
per hr per year (<10-5) (x10 2 
1000 329, 000 1040 7880 
100 32,900 104 | 788 
10 3,290 10.4 78.8 
1 329 1.04 7.88 
sa 32.9 .104 .788 
.01 3.29 .0104 .0788 
-001 .329 -00104 .00788 
.0001 .0329 .000104 -000788 


the relative effects that the various filling gases have 
on the leak rate. A leak of a specific physical size in 
a container will have an infinite number of leakage 
rates, depending upon the gas used. 
to have a leakage rate of one, 
following rates: 


Considering helium 
other gases have the 


Helium 1.0 
Hydrogen 2.2 
Air 1.1 
Oxygen 0.95 
Water vapor 2.0 
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Table ill—Comparison of Units of Measuring 
Atmospheric Pressure 





Altitude 


Pressure Pressure | Pressure 
(feet) (mm Hg abs) | (psiabs) | (in. Hg abs) 
0 760.00 14.70 29.92 
5,000 632.21 12.23 24.89 
10,000 522.73 10.11 | 20.58 
15,000 428.75 8.29 16.88 
20,000 349.25 6.75 13.75 
25,000 281.94 5.45 11.10 
30,000 225.55 4.36 8.880 
35,000 178.71 3.46 7.036 
40,000 140.82 2.72 5.544 
45,000 110.87 2.14 4.365 
50,000 87.33 1.69 3.438 
55,000 68.76 1.33 2.707 
60,000 54.15 1.05 2.132 
65,000 42.65 -825 1.679 
70,000 33.58 .649 1.322 
75,000 26.47 -512 1.042 
80,000 20.83 .403 -8202 
85,000 16.41 .317 -6460 
90,000 12.92 250 .5086 
95,000 10.18 .197 -4006 
100,000 8.02 .155 .3156 
110,000 5.136 -09931 .2022 
120,000 3.343 .06466 -1316 
130,000 2.260 -04371 .08899 
140,000 1.576 .03047 .06203 
150,000 1.128 .02181 -04440 
160,000 -8268 -01599 .03255 
170,000 -6154 .01190 .02423 
180,000 -4592 -008882 .01808 
190,000 .3432 -006635 .01351 
200,000 -2560 -004953 .01008 
210,000 .1888 .003651 .007433 
220,000 .1367 .002644 -005383 
230,000 -09700 .001876 -003819 
240,000 -06739 .001303 -002653 
250,000 .04557 .0008813 .001794 
260,000 .03000 .0005801 -001181 


Thus for any given leak aperature, the leakage rate of 
hydrogen, for instance, would be 2.2 times the rate of 
helium. 

Leakage rates also depend on the pressure under 
which the filling gas was placed when the seal was made. 
Rates vary as the square of the the differential in pres- 
sure as shown in the following equation: 


_ KO? — PY) 


n 


Q 


where 
Q = leakeg? rate 
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P, and P, 


pressures on opposite side of the leak 


n = gas coeflicient of viscosity 
K = constant for a given leak size 


The K is a function of the radius of the leak in centi- 
meters a and the length of the leak in centimeters L 
according to the following equation: 


at X 2.618 X 10-4 
BE, 


ee 


In the equation for leakage rate, a viscous flow rather 
than a molecular flow of the gas is assumed. This con- 
dition prevails wherever the pressures on both sides 
of the leak are above one millimeter of mercury. Table 
III gives atmospheric pressure values in various units 
for altitudes from sea level to 260,000 ft for use in cal- 
culating pressure differentials. 

Most hermetically sealed components have grade A 
seals* which are obtained by the fusion of metallic and 
ceramic materials. The specified maximum leak rate 
for a grade A seal is one standard cubic centimeter of 
air per year per inch of seal at a pressure differential 
of one atmosphere. 


Leak Detection. To determine whether the leakage 
rate of a sealed component meets the requirements of 
the specification, a method of quantitative. sensitive, 
repeatable measurements must be used. There are several 
methods, with varying degrees of sensitivity and de- 
pendability, available. The simplest, and probably least 
dependable, is immersing in water and checking for the 
escapement of the gas as indicated by bubbles in the 
water. The limitations of this method are obvious. 

A second method utilizes a halogen leak detector. The 
necessity of using a halogen as the filling gas can be 
a drawback if operating temperatures under the relatively 
high boiling point of halogens are specified. Methods 
using the Pirani gage or a thermocouple gage depend 
on the observation of pressure differentials, and a hy- 
drogen ion gage provides good sensitivity but neces- 
sitates the use of hydrogen which has a high leakage 
rate. A recently devised method uses a filling gas with 
a radioactive tracer and a Geiger counter as a detector. 
The tracer has a half-life of seven days, but problems 
of supply, safety, and contamination are still encountered. 

The mass spectrometer (Fig. 1) is generally con- 
sidered to be the most satisfactory means of leak detec- 
tion. It is selective since it is sensitive only to helium, 
it has very low background indications when no leak 
is present, and it provides a non-destructive method of 
testing. Helium, having a low leakage rate, can be used 
as the sole filling gas or it can be used as a tracer in 
another gas, usually nitrogen. The mass spectrometer 
is approved for leak testing in accordance with military 
specifications. 


Recent Developments. A new approach to hermetic 
sealing has recently been provided by the use of a hollow, 
resilient metal ring (Fig. 2), which has been pressurized 
with an inert gas as the sealing agent. The use of the 
sealing ring takes the place of soldering and fusion 
methods of sealing. Equipment using the new sealing 
rings (called Gaseals) can be taken apart and resealed 
many times using the same ring. Gaseals are made of 
thin-wall stainless steel tubing pressurized at 1000 psi. 

(Continued on page 338) 


*See ‘“‘Leakage Testing of Sealed Electronic Enclosures,”” E. A 


Moyer and 
D. C. Bedwell, Evecrrica, Manuracturinc, December 1955, pl27 
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Analysis and Elimination 
of Corona Effects 


Causes leading to corona are analyzed : specific design steps are described 
such as changes in configuration, to minimize or eliminate corona effects: 


several test methods are described for detecting and locating corona 


C. E. MERCIER, Switchgear Department 
W. E. ELLIOTT, Research Division 
Antis-CHALMERS MANUFACTURING ( OMPANY 
Milwaukee, Wisconsin 


CORONA (an ionization of the dielectric material sur- 
rounding a conductor) occurs when the insulating mate- 
rial is overstressed by a high voltage. In high-voltage 
equipment corona is most likely to be found in the ai 
adjacent to high-voltage buses, bushings and locations 
where small air gaps are present, and where the electro- 
static field is non-uniform. For uniform fields, are break- 
down usually precedes corona. 

Corona can be very destructive because it produces 
ozone, a highly reactive oxidizing gas, and various nitro- 
ven compounds that attack metals and organic electrical 
insulation. When moisture is present, nitrous and _ nitric 
acids will also form and corrode the metals and cause 
deterioration of the insulation. Heat, ionization and 





chemical reactions are the three characteristics of corona 


Fig. 1--Drawout potential transformer carriage (5 kv dry-type that deteriorate materials. 
potentials) showing how an increased corona level was obtained The chemical reactions are the result of reactions of 
through the use of increased spacing to ground. three simple readily available materials: oxygen, nitro- 


gen and water. Some of the chemical reactions known to 
Fig. 2—(below)—Fuse holder mounting ring was replaced have occurred in corona are shown in the chemical equa- 
with an insulated mounting clamp. tions in Table I. 

Formation of nitrous and nitric acids in the presence 
of moisture is also of primary importance. However, it 
should be noted that acid formation is controlled by the 
rate of formation of the nitrogen oxides. Some of the 
nitrogen oxides are byproducts of the ozone formation 
reactions. Others are included in the equations shown in 
Table 1. Chemical equations of some other observed re- 





actions. including the formation of ammonia products, 
are also shown. 

Pure nitric acid does not damage metals. but small 
amounts of nitrous acid are almost always present in the 
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Distance D measured from corner to plane in inches 


Fig. 3—-Effect of spacing in the elimination of corona shown 
for a basic plane-to-corner configuration. 


nitric acid and result in rapid reaction. Silver. lead and 
copper are all attacked. 
Table II. 


Nitrous acid is continually 


Typical reactions are shown in 


regenerated during the 
course of these reactions to carry on further corrosive 
action. In general, pure nitrates are seldom found undet 
corona conditions because hydrolysis results in the for- 
mation of basic salts. 

In the 
of the products of corona identified by x-ray diffraction 


Allis-Chalmers Research Laboratories studies 


have included the following corrosion products. 


Gerhardite [Cu (NO;)oCu (OH)2|—bluish green to dark? green 
Ferric nitrate nonhydrate |{Fe(NO;) * 9H.O}—pale violet 
3Pb(OH).* Pb (NOs:)2|— white 
2ZnCOz* 3Zn (OH).'!— white 
3Cu (OH).* 2AgNO 


Basic lead nitrate 
Basic zine carbonate 


Basic copper silver nitrate pale blue 


Where laminated phenol-formaldehyde insulation has 
been exposed to corona the following products have been 


identified: 


Ammonium nitrate (NH,NO.)— white 
Calcium oxalate (CaC.O,)— white 
Calcium formate |Ca (HCO,).|—white 
Lead formate |Pb C(HCO.) white 
Copper formate |Cu (HCO.).|—blue 
Zinc formate |Zn (HICO.).|— white 


causes direct attack on insulation and 
corrosion of metals, but the high temperatures or hot 


Corona not only 


spots developed by corona accelerate the aging of insu- 


lation, which in turn lowers the dielectric strength. 
Corona may also produce an undesirable high frequency 
signal which may interfere with radio. radar, and tele- 
vision reception. Since corona consists of random fre- 
quencies, it is very difficult to filter. The best method 
that can be used to eliminate this type of interference 


is to eliminate the source of corona. 
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Fig. 4 —Similar effect shown for a 


relationship. 


plane-to-cylinder 





Fig. 5—Plane-to-plane relationship. 








Fig. 6—Plane-to-sphere relationship. 








Methods for Eliminating Corona 


There are a number of methods that can be used to 


eliminate corona: 


1. Increase spacing. 

2. Improve geometric configuration. 

3. Provide shielding. 

1. Improve voltage distribution. 

5. Eliminate air gaps, either electrically or mechani- 


cally. 

Since corona in air is an ionization of the air caused 
by a voltage high enough to exceed the critical gradient 
of the air gap. the first logical step in eliminating corona 
is to increase this air gap. A practical application is 
shown in Figs. 1 and 2. The air gap size for a required 
corona level depends on the geometric configuration. The 
curves of Figs. 3, 4, 5 and 6 show the effects of spacing 
of four basic configurations with relation to a plane: a 
plane, a sphere, a corner, and a cylinder. 

When space requirements make it impossible to in- 
crease the size of the air gap, other methods of decreasing 
the voltage stress must be developed. One method, a 
change in geometric configuration of the device, has an 
important effect on the voltage stress across an air gap. 
Data taken from the curves of Figs. 3-6, inclusive, show 
the effect of changes of geometry in a 1-in. air gap. The 
data in Table III show the effectiveness of changing the 
geometric configuration. 

In many cases. minor configuration revisions will 
result in a major improvement in corona level. Generally, 
it is good design practice to round off sharp corners on 
bare conductors in the vicinity of an air gap that might 
undergo high voltage stress. Figures 7 and 8 show how 
an insulator was redesigned to raise the corona level by 
an improvement in the terminal geometry. 

Another method used to eliminate corona is by the 
application of shields around conductors that have high 
stress points. Since it is usually cheaper to resort to 
geometry correction, shielding is avoided where possible. 
However. there are some economical applications of a 
shield on a high-voltage bus bar T-joint. The shield (used 
in conjunction with a high-dielectric strength insulating 
boot) is placed over the hardware to eliminate the high 
stress points at the threads and corners on the hardware. 
Figure 9 shows the effectiveness of the corona shield on 
a switchgear bus bar T-joint. The shield (Figs. 10 and 


Table I—Chemical Equations Showing Various 
Reactions in the Presence of Corona 





A Ozone formation: 
302. — 20, (ozone) 


No + 40. — NO; (nitrogen pentoxide) + O 
No + 502 — 2NOz (nitrogen dioxide) + 20, 


6H.0 — 3H. 30. — 3H. + 20; 
B Nitrous and nitrie acid formation: 
Ne + Oo > 2NO (nitric oxide) 
2NO + O. —> 2NO, 
2NO,. + 20; — NOs (nitrogen peroxide) + 20. 
tNO + NO; — 2N.0; (nitrogen pentoxide) + N» 
2NO. + NO ——> 2N.0 
N.O, + HLO — 2H NO, (nitric acid) 
INO + 0, ~ 2N.0,; (nitrogen trioxide) 
N.O, + H.O — 2HNO, (nitrous acid) 
HNO, + O, ~ HNO, + O. 


C Ammonia and other reaction products: 
2N. + 3H.O > NO 2NH; (ammonia) 
N. + 2H.0 — NH,NO:» (ammonium nitrite) 
2H.O O. — 2H2O. (hydrogen peroxide) 
H.0. + O;, ~ H.O + 20 
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Fig. 7—Fuse contact geometry of this stationary primary dis- 
connecting device for drawout potential transformer might 


cause corona through contact deterioration. 





Fig. 8—Through re-design of the geometry of the fuse contact, 
as shown here, the smooth rounded terminal results in a 
“corona-free” assembly. 


11) raises the corona level from 23 kv to 36 kv for a 
l-in. spacing. 


Dielectric Constant is Key to Corona 


Usually. complicated configurations can be broken 
down into an equivalent circuit. The equivalent circuit 
of an insulated conductor could be a simple series capac- 
itance circuit. Since the dielectric constant is known for 
the insulation being used, it is easy to calculate the im- 
pedance of each capacitor. The voltage distribution across 
each capacitor can be calculated as a series circuit. 

The dielectric constant of the insulation in series with 
an air gap determines the voltage distribution. For a 
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Fig. 10—(left)—-Use of brass shield and a neoprene boot over 
a bus tap raises corona level from 13 to 36 kv. Closeup shows 


given air gap in series with a solid insulation, it is 
preferable to choose an insulation with a low dielectric 
constant so that the stress on the air would be minimum. 

Since corona occurs when air is overstressed, it is 
possible to eliminate this corona by eliminating the air 
gap either electrically or mechanically. In eliminating 
an air gap electrically. both surfaces bordering the air 
gap may be coated with a conducting or metalized paint. 
or metal foil. The two conducting surfaces are then tied 
together electrically to eliminate the voltage across the 
air gap. Electrical elimination of an air gap is shown in 
Fig. 12 by use of conducting paint. 

The air gap can be eliminated mechanically with a 
filler. such as transformer oil, epoxy casting resin, or 
petrolatum. Epoxy casting resin used as an insulator and 
also for mechanically eliminating air is shown in a fully 
cast current transformer, Figs. 13 and 14. Figure 15 
shows casting resin used to fill air gap between primary 
winding and core of switchgear current transformer. 


Detecting and Locating Corona 

Five different methods can be used for corona testing: 

l. The oscilloscope method of detection of corona is 
the most sensitive of the five methods. A test setup is 
shown in Fig. 16. The operation of the circuit is very 
simple. The low-voltage side of the potential transformer 
is excited with a variable voltage from a 60-cycle source. 
The device under test is connected directly to the un- 
grounded side of the high-voltage winding of the poten- 
tial transformer. The device is placed in series with 
radio-frequency pickup coil L, and a current-limiting 
resistor R,. A r-f bypass capacitor Cy is placed across 
the high-voltage winding, acting as a short-circuit to 
corona frequencies. The coupling to the high-sensitive 
oscilloscope is through the small capacitor C,. This eapac- 
itor is used to block out part of the 60-cycle charging 
current to the oscilloscope. A spark gap is used to pro- 
tect the operator and the oscilloscope from high voltages 
that would be developed across the oscilloscope if pickup 
coil L; opens or fails, or if the test device should fail. 
Capacitor Cy can be very valuable in checking the source 
of corona. 

Since the potential transformer can act as a voltage 
amplifier for any interference occuring on the low-voltage 
side, it is possible to feed corona from the power line 
into the measuring circuit. The transformer bypass capac- 
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lower half of boot in place before application of a no-corona 
tape. Fig. 11 (right)—Corona shield in place. 





9 


Fig. 12 


High-voltage bus bar insulated with phenolic sheath 
with conducting paint on inner liner to assure high corona 
level. (Specimen broken so as to show conducting surface.) 


Table li—Typical Reactions of Nitrous Acid and 
Various Metals in the Presence of Corona 





Ag + 2HNO. — AgNO, (silver nitrite) + NO + H.O 
AgNO. + HNO; — AgNO; (silver nitrate) + HNO: 

Pb + 4HNO, — Pb (NO-), (lead nitrite) + 2NO + 2H.0 
Pb (NOs)o + 2HNO; — Pb (NO;)- (lead nitrate) + 2HNO 
Cu + 4HNO,2 — Cu (NOs)s (cupric nitrite) + 2NO + 2H.O 
Cu(NOz)2 


2HNO; — Cu(NO;)> (cupric nitrate) 2HNO, 


Table Ill—Relationship of Geometry of 
Device to Corona Voltage 





Kv corona voltage 


Geometry with l-in. air gap 


0 deg cornet 5.4 
90 deg corner 17 
134, in. diam sphere 26 
11% in. diam sphere 35 
14 in. diam cylinder 35 
i in. diam cylinder 42 
plane 51 








itor Cy shorts out this interference and prevents it trom 
feeding into the oscilloscope. Corona is characterized by 
spurious voltage pulses. 

2. Audible corona can be detected in a low-noise-level 
room. The test setup is similar to that in Fig. 16, except 
that now the spark gap is shorted out. thus eliminating 
the pickup coil and the ost illoscope. The voltage input 
to the transformer is raised by the operator until corona 
is heard by the test engineer. The simplest method of 
“hearing” corona is through the use of a 2-in. diam 
phenolic tube of a length proportional to the test voltage. 
However. due to the high voltage, this method requires 
caution. Checking for audible corona can be very valuable 
to the test engineer. as a double check on the oscilloscope 
method of locating corona on a device. It is also a very 
valuable tool in the field where test equipment is not 
available. 

5 } isually. corona can also he detected by running 
tests in a darkened room. This method is good for ex- 
ternal corona detection only and is not generally used 
because of its limitations. 

lL. The Schering bridge method can be a very accurate 


means for detecting corona on small samples. The bridge 


is a highly sensitive device used for measuring the power 
factor of an insulated specimen. The power factor of a 
specimen remains constant below the corona voltage, but 
as soon as corona Is developed, the corona loss increases 
the power factor. The corona voltage can be determined 
very accurately by plotting a curve of power factor vs 
voltage. The point at which the powel factor curve breaks 
off from a straight line represents the corona voltage. 
or minimum corona level. 

On large specimens, however, where the corona loss 
may be an insignificant percentage of the total loss, the 
Schering method is not sufficiently accurate. Figure 17 
gives the results of a factor test on an insulated coil to 
indicate corona level. 

5. The radio noise method for measuring corona is not 
as sensitive as the oscilloscope method since it is pos- 
sible to have corona without radio noise at a given fre- 
quency. A general rule used in evaluating radio noise and 
oscilloscope corona test data is that when radio-influenced 
voltage is present due to high-voltage ionization of ain 
and detected by the radio-noise meter, then it is reason- 


ably certain that corona is present. However. when 


measured by 


corona is detected or the oscilloscope 





Fig. 13 


are eliminated. thus achievin i r corona levels 


4 . = i 
left l5-kv fully resin irrent transformer 





Fig. 15—Current transformer for metal-clad) switehgear has 
cast insulation between high voltage winding and iron core 


to eliminate the highly stressed air and thus provide a higher 
corona level. 
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1! (right)—Section of cast transformer showing how air void- 
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Fig. 16 Schematic for oscilloscope method for detecting and 
locating corona. 
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method, then radio-influence voltage may not be de- 
tectable. 





The circuit used for measuring radio-noise voltage is 
shown in Fig. 18. The inductance L and capacitance C, 
inserted in the high-voltage side of the high-voltage trans- 














former is used to block any radio noise that might be ~ 
feeding into the measuring circuit from the transformer = 
side. The coupling capacitor Cy is used to bypass the $ 
high-frequency radio-influence voltage from the part a 
being tested to the radio-noise meter. It is also used to ¢ 
decrease the transformer voltage so that it will not be : 
too high to burn out the radio-noise meter with excessive - Pee 
overloads. ms Aluminum foi! 


guard strop 


0 
0 ! 2 a & 5 6 7 8 oD Hh 
Kilovolts rms between coi! and aluminum foil 





Radio-noise or radio-influence voltage can be any elec- 
trical-noise radio receiver. The radio noise meter as 
used in this test is a very high quality radio receiver. 
It has very high sensitivity. The sensitivity, the linearity. 
the frequency response. the selectivity, the type of shield- 
ing. and the type of antenna used in this type of radio 
receiver is fixed with respect to design by AIEE and 
NEMA Committees on methods of measuring radio noise. power factor at 5 ky, 4.15. 


Fig. 17—Typical results using Schering bridge method for 
measuring corona voltage. Insulated coil data: 0.213 in, tape 
section: corona voltage, 6 kv: corona gradient, 28.2 vpm:; 


In switchgear application radio-noise measurements 
are made at 1 megacycle. Calibration of the radio-noise Rad 
meter is done by inserting a known signal into the radio- sere 
noise circuit at point X and thus calibrating the meter 
which reads in microvolts. For every frequency at which a so : 


transform er 





le 


the test is conducted. a new calibration is usually re- qf SOE ¢ {f + 


OK 


quired. For successful radio-noise measurements, a well- 


> 
shielded room is required, Any entrances to the radio- 3 re 
noise room must be carefully shielded. The noise level rails —=c, ) | - 
of the room should be in the range of 3-5 microvolts. 3 test 
or lower. : 5 


No = = = 
701 


Fig. 18—Schematie for radio-noise measuring method for de- 
tecting corona. 


Miniaturization Award Announced 


PLANS TO ESTABLISH an annual Mini- — to honor the individual or firm who has design concepts and special materials 
aturization Award which will recog- made the greatest design or manufac and develop new type components 01 
nize the greatest contribution by an — turing contribution toward these im parts that extend the frontiers of mini 
individual or firm to the advancement provements: and to stimulate further aturization. 
of the concept of miniaturization have activity within industry toward ad- 2. Individuals, companies or organ 
been announced by Horace D. Gilbert. vancement of the concept of miniatur- izations which have broadened _ the 
president of Minature Precision Bear- ization. Entries are expected from a horizons of miniaturization by creating 
ings. Inc.. Keene. New Hampshire. An — wide variety of product groups. a better understanding and use of the 
independent committee of miniaturiza- As an example of this breadth of concept through education, research 
tion authorities representing industry. miniaturization in industry, Gilbert engineering and standardization. 
education, government and_ technical noted that “miniaturized products can Entries outlining the contributions 
publications will administer the be found in the electronics, medical. toward the concept of miniaturization 
Award. musical, ofice equipment and precision should be submitted to the Awards 
In making known the Award, Gilbert instrumentation fields, among a host of Committee. Minature Precision Bear- 
explained that “in recent years there — others.” ings, Ine.. Precision Park, Keene, New 
have been spectacular improvements in \ward entries are being judged on Hampshire. 
the significant trend to miniaturization — the following sets of criteria: Present plans call for the presenta 
resulting in major advances for con- 1. Products, components or parts tion of the Award in the form of a 
sumers, industry and the military.” The which show outstanding ingenuity in piece of statuary at a dinner in New 
purpose of the Award will be twofold: solving problems. make use of new York next March. 
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The design functions of consultants in 
support of staff product development en- 
gineers have progressed far beyond the 
mere “styling” of shape. surface and 
color. Purposeful consideration of opera- 
tor fatigue. visibility of indicators, con- 
trol location and their conformity to hu- 
man anatomy and posture ts properly the 
province of trained specialists. Two new 
British office machines exhibit the indus- 
trial designer s translation of applied psy- 
chology research into engineering design 


for production, 


MICHAEL FARR 


Editor, Design, London, England 
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\r THE WORKS OF Adrema, Ltd., London, where business 
addressing machines are manufactured, an office staff 
operates a large number of the company’s own machines 
on a full-time commercial basis. This circumstance pre- 
sented the firm with the rare opportunity to supervise the 
operation of its own standard products over long periods 
of time. It was thus possible for the product designers 
to make direct observation of the human engineering 
aspects of the machines. This direct supervision, includ- 
ing experiments on prototype development models under 
these same practical utilization conditions, led to sig- 
nificant improvements that have been incorporated in 
the company’s latest line of machines. 

In order to capture a greater share in a highly com- 
petitive market, Adrema called in a consultant designer 
to work with its own development staff. For two years 
the consultant, A. B. Kirkbride, studied the company’s 
ideas on improving the operator-machine relationships as 
the crucial basis of his redesign program. His primary 
concern was to simplify the task of the machine operator 
so that the flow of work could be increased. In doing 
this he also produced designs that were a vast improve- 
ment esthetically over previous models . . . over previous 
models, as illustrated above and on p. 148. Manufacturing 
economies were effected in the redesigning process with 
the result that Adrema’s sales are now supported by an 
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‘wo new designs in the Adrema line of 
office machines. The “Buckingham”, left, 


is a heavy duty printer, and the “Dor- opted ee 


chester”, right, is a power operated em- 
bossing machine. 


Guides Redesign 








economically competitive line of machines that is attrac- 
tive visually and convenient in use. 

The embossing machine is used for stamping metal 
plates with addresses or other classified data for subse- 
quent use in Adrema’s line of office printers. The new 
design is operated by a 14-hp motor drive with a clutch 
and a speed reduction of 5 to 1, giving a maximum of 
240 strokes per minute. A family likeness has been pro- 
vided in the various machines of the complete line, one 
feature of this principle being the use of two tones of 
grey procelain-enamel finish. 

The previous design of the embossing machine is shown 
as Fig. 1, for ready comparison. Improvements in detail 
are apparent in Fig. 2, including the redesigned carriage 
set above the control wheel to simplify transfer opera- 
tions, position-indicator dial edge-illuminated and _pro- 
vided with a pointer in the same plane as the dial to 
avoid parallax. The foot-console is generously propor- 
tioned to allow operation with either foot; the desk top 
is carried forward to overhang the operator’s knees: and 
the trays to hold the plates before and after embossing 
are at an angle for convenient handling. All these im- 
provements, which help to reduce operator fatigue, are 
the result of studies by the consultant designer and the 
company’s engineers of eye, foot, hand and general pos- 
ture strains on operators in Adrema’s own full-time em- 
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bossing department. Together with advice from the Ap- 
plied Psychology Research Unit at the University of 
Cambridge and the Royal Air Force Institute of Aviation 
Medicine, the designs have removed the main disadvan- 
tages of the previous model. 

The construction is of sheet metal panels with end 
stampings that are common to all the machines in the 
line. A removable glass fiber hood shrouds the em- 
bossing mechanism and provides some noise reduction. 
The desk 


chloride. 


top is of vacuum-formed rigid polyvinyl 


The new heavy-duty printer, details of which are 
shown in Figs. 3 and 4, has a hopper capacity of 200 
plates and automatic selection. This senior model in the 
Adrema line, when compared with its predecessor, Fig. 
5. shows that although no major technical changes have 
been made the net effect is that of an entirely new design. 
The repeater, counter and light signals are in easily ac- 
cessible positions in the sheet steel casing of the plate- 
loading hopper. Toggle switch controls for “foot-auto,” 
“motor.” “selector” and “orouper” are located below 
at the operator’s right hand, and the control knob at the 
left hand (see headpiece) operates the receiving hopper 
concealed beneath the table top. The console foot pedal 
is large enough to permit operation from either a stand- 
ing or sitting position. 










Adrema Previous and Redesigned Models 


(Continued } 


Fig. 2 Details of new 
embossing machine. 


Fig. 3 —-Working surface 
of new Adrema printer. 














Fig. | Superseded model 


of the embossing machine. 





— 


q i 


Fig. 4 Details of new printer, showing upraised selector 
panel for phasing each operation automatically. Panel 
is concealed below the table top alter setting. 


Fig. 5 Previous model of the printer, which provided substantially 
the same service but with litthe regard to operator convenience. 





Specification and Measurement 
of Power Transistor Parameters 


Power transistor parameters and measure- 
ment circuits for the design engineer. 
Vaximum voltage and current, collector 
and emitter cut-off current. large signal 
characteristics and transconductance are 


included 


BERNARD REICH 
U.S. Army SIGNAL ENGINEERING LABORATORIES 
Fort Monmouth, New Jersey 


DESPITE WIDE USAGE of germanium power transistors 
there is no basic agreement on specification or measure- 
ment. For example, it is common knowledge that manu- 
facturers of automobile radios use many differently 
designated types of transistors; however. since these de- 
vices fulfill the application requirement, they must be 
quite similar or, possibly. possess identical character- 
istics. Standardization of these devices is not keeping 
pace with the rapidly advancing transistor art. This article 
describes the more important power transistor parameters 
and suggests applicable measurements for realistic speci- 
fication. 


Maximum Ratings 


The subject of transistor maximum ratings has been 
discussed at great length by both the military and com- 
mercial standardization commitees. There are two types 
of maximum ratings: one type is applicable to the device 
as such, and the other yields information to the tran- 
sistor user. The catalog maximum ratings are based on 
the poorest device, thereby insuring the purchaser that all 
devices received are superior to this specification. 

Vaximum voltages should be specified by the transistor 
manufacturer. In particular, consideration should be 
given to the basic diodes of the transistor, collector-to- 
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base and emitter-to-base voltages. In determining voltage 
ratings. the manufacturer should take into account the 
failure mechanisms involved which include Zener. ava- 
lanche. and surface breakdown. Consideration should also 
he given to punch-through effects. The voltage maximum 
ratings are. in a sense. true maximum ratings since the 
manufacturer does not guarantee operation of the device 
above this maximum. 

Vaximum current ratings are usually listed on power 
transistor specifications: however. these specified limits 
are not those which would cause damage. In some cases. 
the maximum current is specified in terms of transistor 
performance. For example. one manufacturer may deter- 
mine his maximum current rating on the basis of deg- 
Another 
manufacturer may determine the maximum current in 
terms of the forward characteristic of the emitter diode. 


radation of current gain, alpha, say to 0.5. 


\ true specification of maximum current may apply 
where the transistor lead disintegrates. It is believed that 
maximum current ratings are quite useful to the in- 
dividual who applies the device in a specific circuit. 

One of the most important maximum ratings which 
applies in particular to power transistors is the junction 
temperature. 7. Under conditions, this 
parameter can be defined with reference to the case tem- 
perature as follows: 


steady-state 


r T.+0P (1) 


Where 7, is the case temperature. 6 is the transistor 
thermal resistance, and P; is the total dissipated power. 

In equation (1), the measurement of the case tem- 
perature should be clarified. There are two general 
classes of packages being used with the germanium power 
transistors: these are the stud-mounted and screw-down 
varieties. With reference to the former, a thermocouple 
measurement under the nut of the stud mount is suggested. 
With reference to the screw-down mounting. a thermo- 
couple measurement under the mounting screw is recom- 
mended. Specifying the maximum junction temperature 
is the responsibility of the manufacturer. 

The method of measurement of transistor thermal re- 
sistance should be specified. A method of measurement 
has been developed by the author which has yielded quite 


149 








satisfactory results (1)*. It is known that several device 
manufacturers have utilized this method with good results. 

Another parameter (which has no meaning as far as 
maximum current rating of the device is concerned, but 
is of extreme interest to the user) is the power handling 
capability of a device. It is a function of the internal 
thermal resistance, the maximum junction temperature, 
and the external dissipator efficiency. Power transistors 
should be classified in terms of thermal resistance, 6; 
however, if the user demands a power dissipation figure, 
it should be specified under the condition of a fixed 
stud or mounting surface temperature. If, for example, 
this were set at 25 C, the thermal resistance were 2 deg 
C per watt, and the maximum junction temperature 85 C, 
then this “maximum” power dissipation would be 30 
watts. What is actually being spelled out here is the 
maximum junction temperature of 85 C, not maximum 
power dissipation. 

To summarize, the parameters which truly limit device 
performance are the maximum diode voltages and the 
junction temperature. For the convenience of the de- 
signer, such parameters as maximum current and power 
handling capability are also specified. 


Measured Power Transistor Parameters 


Collector and Emitter Cut-off Currents. The transistor 
diode characteristics should be measured to provide a 
measure of the quality of the device. Two cut-off current 
measurements on the collector diode are suggested. One 
measurement should be made at a low voltage (1.5 volts 
being a convenient battery voltage). This measurement 
will help the designer estimate the cut-off currents to be 
expected at elevated temperatures. The other measure- 
ment should be made at the maximum collector voltage 
to insure proper rating. 

In addition, a cut-off measurement is necessary on the 
emitter diode to insure performance at a specified volt- 
age. The test voltage used should be indicative of the 
user's demand on the device. 

In conjunction with the collector cut-off current meas- 
urement, a measure of the emitter floating potential is 
suggested. The measurement should be made at the maxi- 
mum collector voltage. The overall usefulness of a floating 
potential measurement is not widely understood. The 
measurement will indicate if punch-through is occurring. 
It is also an indication of the extrinsic base resistance 
This can be shown from the following equation: 


\ fl =f In a ad a) ws ICO Rp’ (2) 
where V’;; is the floating potential, In (1 — a) refers 


q 

to the intrinsic contribution of floating potential, and 
ICO  R,’ refers to the contribution because of /R drop 
in the extrinsic base resistance. 

If measurements of /CO and V;; are made at two volt- 
ages below the punch-through region but above a few 
tenths of a volt, an estimate of R;’ can be determined. 

The circuit for the collector cut-off current and float- 
ing potential measurement is shown as Fig. 1, and the 
circuit for measurement of emitter cut-off current is 
shown as Fig. 2. 

Other Diode Characteristics. It is realized that power 
transistors will be operated mostly in the common 
emitter configuration: therefore, the user should have 


*Italic numbers in parentheses refer to Cited References at end of article. 
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some knowledge of the collector-to-emitter diode char- 
acteristics. The collector-to-emitter cut-off current, which 
shall be designated as /CO can be expressed as follows: 

ICO = 1CO (1 + HFE) 6: 
where /CO = collector cut-off current, and HFE = d-c 
large-signal current gain. 

Equation (3) is valid if the base is open-circuited. 
The utility of determining avalanche breakdown utilizing 
ICO can be readily observed from equation (3). If 
avalanching does occur, then the value of HFE approaches 
infinity, and JCO would increase to large values. The 
suggested circuit for avalanche measurement is indicated 
in Fig. 3. 

Large Signal Characteristics. Thus far, the basic and 
associated diode characteristics have been discussed. In 
most. applications, the power transistor serves as a large 
signal device. It is, therefore, extremely difficult to char- 
acterize the device in terms of a set of small-signal 
parameters, and impractical to specify many sets of 
small-signal parameters. The most useful information to 
the circuit user (which is also informative to device de- 
signers) is bracketing the active region of the output 
characteristics and supplying information in the active 
region. 

The active region of the transistor output character- 
istic is bracketed by the /CO curve and the saturation 
voltage characteristic. In germanium alloy transistors, 
the saturation resistance in the common base configura- 
tion is approximately zero ohms, and full voltage swings 
are attainable: however, in the common-emitter con- 
figuration, the saturation voltage limits the amount of 
voltage swing attainable. It is recommended, therefore. 
that this parameter be measured in the common emitter 
configuration. The circuit shown in Fig. 4 is recom- 
mended for this measurement. 

In this measurement, VCC, R, including stray wire 
resistance, and J, should be specified. Thus, with this 
measurement, the d-c output characteristics have been 
defined. 

In addition to these points, the active region of the 
output characteristic is better defined if the d-c current 
gain is specified. In germanium transistors, this measure- 
ment must necessarily always be made in the common 
emitter configuration since the results in the common 
base configuration would be inaccurate. The reason for 
this situation is the high current gains attainable in the 
common base configuration. Fig. 5 is a circuit which is 
suggested for this measurement. 

The current gain measured in the circuit of Fig. 5 may 
be defined as follows: 


Ic — 1€0 


HFE iB 


where ICO is the collector-to-emitter leakage current with 
the base open circuited. 

In making this measurement, the value of junction tem- 
perature should be kept as low as possible to reduce the 
value of JCO. One aid in reducing /CO is to keep the 
value of VCC in Fig 5 as low as possible. yet above the 
value of saturation voltage. Since most of the power 
dissipated in the transistor is due to VCC IC, the need 
for reduced collector voltage is apparent. 

The number of current gain measurements on a specifi- 
cation should indicate to the user how this parameter 
varies as a function of collector current. In practice, two 
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points have been used; one at a fairly low current level 
in comparison with maximum operating current, and one 
point at a higher current level approaching the maxi- 
mum operating point. 

Since power transistors, generally, will not be driven 
by current sources, an indication of the transconductance 
is necessary. Transconductance, in the transistor sense, 
is the value of input voltage required to produce a de- 
sired output current. Figure 6 is a suggested measuring 
circuit for this parameter. 

In terms of this circuit, the transconductance may be 
defined as follows: 


IG — ICO 


gm = 
Ver 


where again ICO is the collector-to-emitter leakage cur- 
rent with base-to-emitter short circuited. 

The same precautions mentioned during the current 
gain measurement apply to this case. In actual practice, 
both the current gain and transconductance measure- 
ments are made simultaneously. As a result of the HFE 
and gm measurements, the input impedance is also speci- 
fied as HIE = J ae 

I, 

As is noted in both the HFE and gm measurements, 
specified leakage currents must be taken into account. 
At 25 C, the magnitude of these currents is negligible 
compared to the values of current normally used in power 
transistor measurements and, therefore, can be neglected. 

Frequency Response. The preceding discussions have 
been limited to the d-c characteristics of the transistor. 
It is deemed necessary in specifying a power transistor 
to indicate a measure of its frequency response. The alpha 
cut-off frequency provides some information as to the 
base width of the device and its uniformity from unit 
to unit. The beta cut-off frequency indicates the utility 
of the device in the common-emitter configuration. Other 
methods of cut-off frequency measurements are useful, 
particularly with respect to audio circuits being used by 
the automobile radio manufacturers; however, it is be- 
lieved that for general specification purposes the alpha or 
beta cut-off frequency should be specified. O00 
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Fig. 1 Cireuit for measuring ICO and JV, 
Fig. 2 Cireuit for emitter cut-off current measurement. 


Fig. 3 — Circuit for collector to emitter cut-off current 
measurement. 


Fig. 4 Saturation voltage measurement circuit. 
Fig. 5— Current gain measurement circuit. 


Fig. 6 — Transconductance measurement circuit. 





For extreme reliability or to preclude maintenance .. . 


Try Mercury Plun 


er Relays 


their hermetically sealed. non-wearing. low- 


resistance liquid “contacts. 


8050 volt-amperes a-c or 1440 v-a d-c. have severe- 
service advantages that outweigh the design limit- 


ations on angle of tilt or frequency of cycling 


for power loads to 


horse-race starting gates 
salt-water buoys 
ship-steering servos 
underground junction boxes 
mining machinery 


particularly for such demanding applications as . . . 


JACK J. BERNSTEIN, Chief Engineer 
Evert Evectronics Corroration 


Queens Village 28, N. ¥ 


FOR OVER FIFTEEN YEARS there has been a continuing 
rise in the use of plunger-type mercury relays for appli- 
cations typically associated with armature relays, as well 
as the specialized applications to which mercury plunger 
relays are ideally suited. 

The unique characteristics of mercury plunger relays 
(which should not be confused with armature-type mer- 
cury 


wetted-contact relays) arise from their contactless 


construction. As detailed on the following page. elec- 
trical “contact” is established between non-moving elec- 
trodes through a highly conductive liquid mercury pool. 
lhe switching takes place in a hermetically sealed glass 
tube which both contains arcing and excludes undesirable 
high-humidity or corrosive atmospheres. Moving parts 
are held to a minimum and virtually the only friction 
developed is between liquid and metal. 

There are both advantages and disadvantages to this 
type of construction. Each will be reviewed in relation 
to applications mercury relays are best suited for. 

General Characteristics. Mercury relays are de- 
signed for continuous duty use over periods extending 
into years. The following general data. and that listed 
under “coil and contact ratings”. 


are for Ebert relays 
but are 


representative of mercury plunger relays gen- 
erally : 
e Internal contact resistance, constant at 
0.0025 ohms maximum for 35-amp tubes 
0.001 ohms or less for 60-amp tubes 
e Contact ratings 


from 60 amp a-c. 12 amp d-c continuous to a 


with momentary induc- 
tive or capacitive surges up to eight times rated 
current 


fraction of an ampere 


e Average temperature rise under continuous rated Op- 


eration. after saturation as measured by calibrated 
thermocouple 

coil—50 C rise 
So C 
54; 
e Ambient temperature range, as limited by freezing and 
ionizing temperatures of liquid mercury 


mercury tube 
load terminals 


39 €C to 90 C, above which mercury will vaporize 


under load conditions and excessive ionization 
within tube may decrease relay life 
Cycling operation 
maximum of 60 operations per min is recom- 
mended: above this rate surface oscillation of 
liquid mercury may cause erratic operation 
Speed of operation 
average mean closure time—35 millisec 
average mean opening time—45 millisec 
Shock and vibration 
will withstand 9 g 


mum 


without impairment (maxi- 


customer test requirement for existing 
applications ) 
Pull-in and drop-out values 
depending on particular combination of coil rat- 
ing. number of poles and a-c or d-c excitation. 
mercury relays will pick up at 70-85 per cent 
nominal rating and drop out at 30-45 per cent of 


rating: for example with 230-volt a-c coils: 


relay 1 E / E I 
type nom pull-in 
0.028 180 
0.049 180 


0.021 160 


drop-out 

0.027 90 0.018 
0.043 98 0.028 
0.0155 130 0.014 


standard (1 pole) 
standard (2 pole) 
miniature (1 pole) 


e Angle of tilt 


since liquid automatically seeks the lowest level. 


(Continued on page 155) 
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Glass tubes 


; 






Normally closed tube 





a ar 
ae | ¥ A) 
oFN 189 


SINGLE-POLE RELAY measures 4°, in. 


high by 2%, in. wide by 2% in. deep. 


Weighted plunger - 





Mercury — 


BEA MSel 2 alacet 
Exposed electrodes : tT aise iceg 


oe 





. e 2-POLE RELAY 
Operation and Construction 


Normally open tube ‘above right): When coil is de-energized, plunger floats on 
mereury, liquid level is below cup and no conductive path exists between elec- 
trodes. When coil is energized, plunger is pulled down to displace sufficient 
mercury to raise liquid level, flooding the alumina cup to establish conductive 
liquid path between electrodes. Normally closed tube (above left): Weighted 
plunger displaces mereury over cup to establish mercury-to-mercury contact. 
When coil is energized, plunger is pulled out of mercury pool, dropping the 
liquid level below cup to break contact. Plungers are 614 stainless steel lined 
with ceramic (alumina) to provide thickness required to displace mercury. Elee- 
trodes are tungsten. Electrode insulation and tube envelope are both Corning 
tempered Nonex glass whose temperature coefficient of expansion closely matches 
that of alumina. Atmosphere can be hydrogen (to provide are quenching) for 
inductive or d-e loads, or vacuum for tungsten or capacitive loads. Coils ean 
be cotton interweave vacuum-impregnated type, or hermetically sealed epoxy 
molded. Floating stainless-steel springs atop plungers (see photos right) 


have 
no operational function, instead serve to absorb shock during shipping. 





Typical Coil and Contact Ratings 


Miniature relays 
Standard and heavy duty relays 





1 pote) 
Coil operating watts Contact amperes Coil 
Volts operating Contact 
nominal 1lpole 2pole 3pole standard heavy duty watts amperes 
A-C operation, 50/60 cycles 
12 4.0 5.5 35 60 3.5 20 
24 2.25 5.78 8.7 35 60 4.4 20 
115 2.5 4.8 7.0 35 60 3.6 20 
230 2.75 4.66 10.25 25 35 3.0 10 
440 2.9 5.1 €.56 12 18 4.0 5.2 
D-C operation ; 
MINIATURE RELAY for 20-amp service. 
12 2.76 7.25 14.9 12 : -. . measuring 3% in. high by 1% in. wide 
i — cig : = 3.0 6.5 by 114 in. deep, will control a 1.5-hp 
120 3376.48 7.7 12 12 4.25 6.5 single-phase motor or a lMrhp de 
220 3.54 7.09 7.85 7 ¥ 3.75 3.5 motor. 
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Some interesting applications 
where mercury plunger relays 
have proved successful .. . 


Noise-free envelope ——. 
hign power -|400 VA 


~ 


Decoy time «Olus 


Rise time « O.Olu sec 


Mercury 
relay 


e peak 


High -power 
pulse driven 


Power 
source 


LOW-FREQUENCY POWER PULSE GENERATOR. Because their 
liquid contacts are free of bounce or chatter, are not disturbed 
by vibration, and contact resistance remains constant, mercury 
relays have proved superior to armature types for several 
specialized applications requiring an extremely low frequency 


Mercury 
relay 


Control! ponel 


Steering Error 
motor pickup 
transducer 


SHIP STEERING SERVOS. The hermetically sealed construction 
of both relay tubes and coils has led to an increasing number 
of different shipboard applications where reliability is required 
in high-humidity or corrosive atmospheres. Relay tube will 
take a 30-deg roll without breaking contact. 


HORSE-RACE STARTING GATE. The manufacturer of this widely 
used gate stated he has to pay a heavy penalty to the track 
owners each time the gate fails to open when the starting bell 
sounds—because spirited horses will jump with the bell and 
their injury could lead to costly damage suits. Mercury plunger 
relays have yet to fail in this service. Their function is to hold 
the spring-loaded gates closed through solenoid latches and 
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device 


T 
t= 3 = 0.5 sec. max 


a 


square-wave generator for pulses with noise-free envelopes 
of unvarying amplitude. Relay design limitation on duty 
cycling of 60 operations per minute (to avoid surface oscilla- 
tion of the liquid mercury) was considerably greater than 
frequency requirements of application. 


Desiccators 


Cable terminating 
frame and relay boord 


Cable duct Cable duct 


UNDERGROUND OR UNDERWATER CABLE JUNCTION BOXES. 
Where switching must take place near the junction or termi- 
nation to minimize cable voltage drops, mercury relays are 
often used because they can operate completely untended with 
indefinite life. 


+ ~ 


—_————l2 volts de —————_—_+ 


PB | 
set sequence 


PB2 remote start 
savealbcin 


Gate 
locking 
solenoids 


then release them simultaneously with the sounding of the 
remotely operated starting bell. Two 2-pole relays are used: 
1CR which seals itself in when “sequence set” button is pressed 
to latch the gates, and 2CR which sounds the starting bell and 
simultaneously deenergizes 1CR to release the gate solenoids 
when the “remote start” push button is pressed in the judges’ 
stand. 
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contact will be broken should relay become tilted 
more than 30 deg from vertical—this rules out 
many airborne applications. 


Primary Applications. Mercury plunger relays can 
be and have been successfully used for many conventional 
armature relay applications. Following are some of the 
areas where they have been proven particularly suited: 


e High reliability service 

Having virtually no contact wear and no breakable 
parts, such as the movable contact leads or restraining 
springs of conventional relays, mercury relays show little 
wear—over a billion operations have been recorded with- 
out failure—and are particularly suited to critical ap- 
plications ranging from railway switching and signalling 
service and missile ground control equipment to controls 
for chicken brooders and horse-race starting gates 
also elevators. 


e Explosive, corrosive, high-humidity or dust-laden en- 
vironments 

Their hermetically sealed construction has led to ap- 
plications in control circuits of electronic dust collectors; 
chemical, plating or photographic process equipment; 
glass and ore smelting machinery—where conventional 
relay contacts would deteriorate or arcing might cause 
fire or explosion. 


e Quarry. mine and sand-pit equipment 
Here both highly corrosive or explosive atmospheres 
and vibrations severe enough to affect armature relay 


operation point to the use of mercury relays. 


e Ship-board applications 

Mercury relays are being widely used for servo con- 
trol of steering devices both manual and automatic, 
lighting and refrigerations control, and automatic sump 
pumps. 


e Salt-water buoys 

Control of high-voltage light beacons and signalling 
devices on salt-water buoys is now a standard applica- 
tion. Even though buoys may occasionally rock more 
than 30 deg from vertical, service will be automatically 
restored when buoy rights itself. 


e Underground, underwater or other inaccessible or 
untended locations 

Including non-maintained telephone exchanges, traf- 
fic signal control, street lighting and outdoor advertising 
displays. 


e Minimum noise service 

Hospital, theater, home and office equipment manu- 
facturers are using mercury relays where equipment 
noises must be kept low to avoid causing distraction— 
plunger action is virtually noiseless. 


e Constant-current switching 

The low and constant contact resistance of mercury 
relays has been an advantage for instrumentation and 
low-level parameter measurements where contact voltage 
(IR) drops or switching transients must be minimized. 


000 


Do’s and Don’ts of Heating Element Design 


THE TREND in electrical heating ele- the wire. 


more than 300 F. Beyond this range 


ment design requirements toward in- 
creased operating temperature ranges, 
with closer. more exacting control over 
specific operating temperatures, has led 
to the improvement of existing resist- 
ance alloys and the development of 
new ones. But the performance of the 
final heating element depends not only 
on the selection of the proper alloy 
but also on the design of the element 
itself. To guide heating element de- 
signers. the Hoskins Manufacturing 
Company of Detroit, manufacturer of 
special resistance alloys, has issued 14 
“do’s and don’t’s” of electric heating 
element design: 
1. Don’t design a device for 115-volts 
and expect to wire it for 230- 
volts too. Start the design with the 
230-volt unit in mind. Working out 
a good 230-volt heating element for 
a small device is difficult. 
Remember that 1 per cent excess 
voltage will cause 2 per cent excess 
wattage. 
To draw more power for a_ given 
heating element design, reduce the 
length or increase the diameter of 
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Where highly accurate wattage is 
needed make proper allowance for 
“rise in resistance with tempera- 
ture.” 

Allow sufficient space for the ele- 
ment to expand and contract. If 
an element must be anchored be- 
tween terminals, check to make 
sure that warpage or “creeping” 
will not cause trouble. 

Try to keep the helical coil arbor- 
to-wire-size ratio under 10. Larger 
ratios result in a coil which is 
flimsy and difficult to make. 

If twisted “tails” are used to con- 
nect the heating element. don’t cut 
off the loop at the end. The result- 
ant loose strands sometimes pick-up 
current from the terminal and carry 
it into the element. 

Weld, braze or spot-weld joints be- 
tween alloy wire and_ terminals. 
Pressed, or pressure joints are also 
satisfactory, but should be care- 
fully tested. 

Don’t use pressure joints between 
the alloy wire and brass, if the 
brass will reach a temperature of 


the zine will oxidize and form an 
insulating film. 

If pressure joint is used, stretching 
or yielding of the clamping device 
sometimes causes loose contact 
trouble. It is better to place the 
alloy wire between two nuts, rather 
than to clamp it under one. 

If alloy wire is wrapped around 
terminal, follow a clockwise direc- 
tion. Don’t lap the wire. The 
clamping pressure may cut it. 
Mount heating elements so that the 
heat “flows” as easily as possible 
into the work to be heated. 

Don’t expose a hot 80-20. nickel- 
chromium alloy wire to sulphur 
gasses, particularly in a reducing 
atmosphere. Under these condi- 
tions, a 35-20 nickel-chromium-iron 
alloy offers greater durability—if 
operating temperatures are not ex- 
cessive. 

Don’t expose a hot wire to dripping 
oil, oil spray, or to contaminating 
gasses which are formed by some 
grades of asbestos, or low-tempera- 
ture magnesia insulation, O O O 





International “Rules” on Controlgear 
—A Progress Report 


{ detailed report of the meeting of Subcommittee 17B 


presenting the basic theory behind the work of the inter- 


national organization in establishing **Rules” 


(or Stand- 


ards) for controlgear and explaining some of the concepts 


on which foreign purchase specifications may be based. 


G. W. HEL MANN, Chie/ Delegate 
U.S. National Committee of LEC 
for Subcommittee 17B-—Low V oltage 


Switchgear and Controlgear 


DURING Its 50TH ANNIVERSARY MEETING 
in 1954 in Philadelphia, the Interna- 
tional Commission 
(LEC) Subcommittee 17B 
“Low Voltage Switchgear and Control- 


Electrotechnical 
organized 


gear” to develop Rules (specifications) 
covering this technical area. Since most 
European build low- 
voltage switchgear and control appa- 


manutacturers 


ratus in the same factory, it was de- 
cided, against the advice of the U. S. 
National Committee. to treat low-voltage 


s Sen 


Engineer, Power Utiliza 


neral Fleetr ( Schenectady 


switchgear and controlgear as a single 
subject and to cover both by a single 
document. After the work had_ been 
started, it became apparent that there 
exist basic differences between switch- 
gear and control apparatus, and it was 
found opportune to split them into two 
subjects. Although a single committee 
is charged with responsibility for both 
subjects, two separate sets of docu- 
ments are being developed, one for 
switchgear and one for controlgear. 
Chairmanship of SCI7B rests with 
the United Kingdom, and France sup- 
plies the secretariat. The first compo- 
nents to be treated in the control area 
are contactors since they are considered 
the key items in controllers. Other sub- 


jects such as starters, protective devices. 


Table I—Three Standard Duty Cycles 


ssn 
| 


Max. operations 
Class per hour 
Cc 30 
D 240 
E 1200 


Duration of 
cycle, sec. 


Duration of current 
flow, sec. 


120 72 
15 9 
3 1.8 


Table 1i—Maximum Current Ratings for Various Classes 


Operations 


Class per hour 


i 30 
it 150 
IV 600 
V 1200 


Total life, 
operations 


Max. current 
rating, amp. 


250,000 all 
1,200,000 1200 
5,000,000 600 

10,000,000 300 


etc.. will follow. After its initial meet- 
ing in 1954, SC17B held meetings in 
1955 in London, England; 1956 in 
Munich. Germany; and 1957 in Mos- 
cow. USSR. Although the work on the 
document dealing with contactors has 
certain tech- 
nical details have been settled and this 
report is offered to present the status of 
the work done so far. 


not been completed yet, 


IEC Rules are really not standards 
in the same sense in which we consider 
American Standards, AIEE Standards. 
NEMA Standards, and U/L Standards. 
They have no legal standing, there is 
no enforcement. and there is no official! 
body to give interpretations. IEC Rules 
are guides which are offered to par- 
ticipating countries for the develop- 
ment of their own national standards. 
IEC Rules 


engineering judgment of the delegates 


represent the considered 


to each technical committee of IEC. 
and they establish principles and prac- 
tices on which to base standardizing 
work in the participating countries. 
The most important objective of the 
IEC is the promotion of international 
trade. This implies that a set of condi- 
tions is established under which manu- 
facturers can specify precisely the 
technical features of the apparatus they 
offer and users can fully understand 
the nature of the apparatus they 
Hence, the ITEC Rules on 


contactors contain the following essen- 


purchase. 


tial elements: 

(a) A glossary of terms and defini- 
tions, thus creating a uniform 
language to be used in engineer- 
ing specifications. 

Definitions of the terms in which 
a contactor is rated, so that a 
given rating figure means the 
same in all countries. 
Establishment of certain design 
requirements which all contac- 
tors must meet, such as tempera- 
ture rise, range of pick-up volt- 
age. clearances and creepages. 

(d) A functional set of specifications 
for enclosures. 

(e) Test requirements which must be 
met to verify a certain rating. 

Work on standards is necessarily 
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slow, and the impact of the LEC work 
on purchase specifications issued by 
foreign users will develop over a period 
of years. This report is offered to 
American readers with the 
thinking of the IEC group and to ex- 
plain some of the concepts on which 


foreign 


acquaint 


purchase 
likely to be based. 

To permit adaptation of the IEC 
Rules to the requirements of the vari- 
ous countries, these 


specifications are 


Rules must be 
functional. They do not establish stand- 
ard ratings or manufacturing condi- 
tions. These, it is felt. must be set by 
each country to satisfy its particular 
requirements. 


Basis of Ratings. The custom of rating 
controllers (which implies the capabili- 
ties of contactors) according to motor 
typically American 
institution which has no counterpart in 
the rest of the world. It is workable 
in this country because we 
only a_ limited 


horsepower is a 


recognize 
standard 
motor horsepower ratings. However the 
other countries participating in IEC do 
not recognize standard motor horse- 
power ratings so IEC Rules establish 
contactor ratings in terms of current. 


number of 


Two rated currents are recognized. 
One is the rated thermal current. which 
determines the temperature rise of the 
contactor when carrying current con- 
tinuously for a period of eight hours. 
Under these conditions. the tempera- 
ture rises of the various contactor parts 
must not exceed permissible values. 
The other is the rated service current. 
on the basis of which a contactor is 
applied to a particular type of load. 
The service current determines the 
make and break ability of the con- 
tactor. As an example. when applied 
to squirrel-cage motors for starting and 
jogging service, a-c contactors shall 
have a make and break ability of 6 
times the service current at rated vyolt- 
age and 0.4 pf. In an emergency such 
as a high-impedance fault, the con- 
tactor should be able to make and 
break occasionally 10 times the service 
current at 110% rated voltage and 0.4 
pf. Similarly, d-c contactors for start- 
ing and jogging should have a make 
and break ability of 2.5 times service 
current at rated voltage and an occa- 
sional make and break ability of 4 
times service current at 110 per cent 
rated voltage. During make and break 
tests, the L/R ratio of the test circuit 
is to be 0.015. 


Intermittent Duty. Two methods are 
recognized for expressing the rating of 
a contactor for intermittent duty. One 
is the “temporary duty” rating which 
specifies the capability of a contactor 
when used with a short-time rated mo- 
tor. This method is the equivalent of 
U. S. intermittent ratings for crane and 
mill service, such as one-hour. 30- 
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Table Ill — Clearance Distances 
for Indoor Apparatus 


Rated Voltage 
Clearance distance 
d-c a-c in air, in. 
60 60 0.08 
250 0.12 
440 380 0.16 
600 500 0.24 
800 750 0.32 
1200 0.40 


minute etc.. ratings. The other method 
is an intermittent periodic rating which 
expresses the current rating on a re- 
current duty cycle. This method is used 
Three 
standard duty cycles are established as 


in Table I. 


in most European countries. 


Mechanical Life. \iost European coun- 
tries recognize the mechanical life of 
a contactor as part of the contactor 
rating. Mechanical life is expressed as 
the total number of operations which 
the contactor is capable of performing 
without 
parts 


necessitating replacement of 
(except Lubricating 
and cleaning (without dismantling) is 
permissible during a life test. which 
is carried out without current flowing 
through the contacts. 

Standard 


contacts). 


classifications have been 
proposed for mechanical duty. includ- 
ing mechanical life and the operations 
per hour with which that life is to be 
realized. Table II includes the largest 
current rating to which the various 
classes apply. 


Contact Life. Contact life is a rather 
controversial item. United Kingdom and 
United States delegates objected to the 
inclusion of any statement on contact 
life expectancy because of the uncer- 
tainty of many factors affecting contact 
life. Nevertheless. SC17B decided to in- 
clude a clause that the manufacturer 
should state the contact life. In the 
absence of a manufacturer's statement, 
the user would be justified to assume 
that contact life would be 1/20 of the 
mechanical life associated with a given 
classification. 


Clearance Distances. Clearance distances 
through air for indoor apparatus are 
specified as shown in Table Ill. These 
clearances apply to non-arcing, current- 
carrying parts of the contactors, No 
rules have been set on clearances to 
enclosures such as we have in a number 
of U. S. standards. 


Creepage Distances. Creepage distances 
as proposed by SC17B vary according 
to the kind of insulating material used 
conducting parts. This 
takes into consideration the tracking 
properties of the surfaces of insulating 


between the 


parts. The following classes of insulat- 
ing materials have been established 
(a) Ceramic materials 
Mica products 
Molded plastics and laminates, 
non-tracking. with or without 
ribs 
(b) Molded phenolic resins with or- 
ganic or inorganic fillers. with 
ribs 
(c) Molded phenolic resins or lami- 
nates without ribs 
Creepage distances in air are pro- 
Table IV. 


Creepage distances in oil are to be the 


posed in accordance with 


same as for materials (a). 


Terminals. Pressure type terminals are 
called for. Solder lugs are specifically 
ruled out. It is planned to include term- 
inal sizes in the draft of the Rules. A 
questionnaire has been sent to the par- 
ticipating countries to determine exist- 
ing practices, and ascertain whether 


there is room for general agreement. 


Temperature Rises. The following per- 
missible temperature rises for contactor 
coils) have been 


parts (other than 


proposed : 

Copper contacts 65 C 
Copper conductors 65 C 
Brass or bronze contacts 35. € 
Silver contacts no limit 
Brass springs 5 
Steel springs C 
Copper springs 35. ¢ 
Oil in oil-immersed con- 

tactors 


.; 
Frames and enclosures 35 C 


(Continued on page 338) 


Table IV—Creepage Distances in Air 


Rated Voltage 
d-c a-c 


60 60 
250 


Creepage distances, in. 


(b) 





DESIGN TRENDS 


Extruded Plastics Find Many Uses in Portable TV 


ROBERT MARX, Development Engineer 
AncHOR PLastics Company, INC. 
Long Island City, N. Y. 


THE NEED FOR INSULATING MATERIALS 
with high dielectric strengths is impor- 
tant in all electrical consumer items 
which must meet the requirements of 
the Underwriters’ Laboratories and it 
is doubly important in the field of tele- 
vision receivers because of the espe- 
cially high voltages involved. The com- 
petition involved in the television set 
market also makes two other factors 
extremely important—cost and appear- 
ance. These three considerations have 
recently led to an increasing use of 
extruded plastics components. Insula- 
tion is the chief use made of the ex- 
truded components but there are many 
others, in which mechanical and ap- 
pearance properties are important. 

Portable television receivers provide 
many examples of the use of extrusions. 
These applications may be divided into 
three groups: those that are purely 
functional, those that combine function 
and appearance values, and those that 
are purely decorative. 

A type of functional component not 
immediately obvious as being extruded 
is the insulating ring used on metal 
color picture tubes and on all-glass 
tubes which have a metal flange seal 
(Fig. 1). Rings of this type have cross 
sections to fit the various projecting 
parts of the tube. They are made of 
polyethylene and are usually thin 
(0.060 in. to 0.080 in. in most cases) so 
that they curve easily around the cir- 
cumference of the tube. To eliminate 
the possibility of arcing through at butt 
joints, the ends of the ring are over- 
lapped. 

On some receivers metal straps hold- 
ing the picture tube in place must also 
be insulated. For this purpose extruded 
polyethylene tubing with an oval cross 
section is slipped over the 54-in. wide 
metal strips. Oval tubing is used in this 
case because round tubing which must 
be flattened at assembly would need to 
be unnecessarily large to make it fit 
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Fig. 1—Extruded plastics insulators are 
used on metal, color picture tubes and on 
all-glass tubes which have metal flange 
seals, 


Potentiometer 
Aeroflex P 
extension shoft 


Chassis 


Fig. 2—Butyrate extrusion in a U-shape 


supports printed circuit chassis and also 
insulates it from metal back panel. Exten- 
sion shaft of potentiometer is made of 
Aeroflex P. Cardboard tag in exposed end 
of extension identifies control and flattens 
the extrusion for easy handling. 


over the metal strip. The tubing is 
ordered pre-cut to further reduce as- 
sembly costs. 

A U-shaped extrusion made of cellu- 
lose acetate butyrate is used in a 
portable support the 
printed-circuit chassis. It also serves as 


receiver to 


insulation and support between the 
chassis and the metal back panel of the 
receiver case (Figs. 2 and 3). Butyrate 
was selected for this component be- 
cause of its dimensional stability and 
impact strength without brittleness. 

Potentiometers for automatic gain 
control and vertical hold are mounted 
on the printed circuit chassis and must 
have insulated shaft extensions through 
the back panel. (Fig. 2) Since standard 
potentiometers 
shafts are more economical than those 
with extra long shafts, it is advisable 
to use one inexpensive component to 
achieve both insulation and extension. 
An extruded semi-flexible tube made of 
Aeroflex P polyethylene is used for this 
application. One end of the tube is 
pushed over the knurled end of the 
potentiometer shaft so that the knurls 
bite into the plastics; and the other 
end, which projects through the back 
panel, is flattened by the insertion of a 
small cardboard tag to identify the 
control (“AGC” in Fig. 2). With the 
end of the tube flattened. a knob is not 
required. The polyethylene material 
used for this component was chosen 
because of its high 
cracking. 


equipped with short 


resistance to 


The width control for a portable 
television set is located inside the case 
where it is accessible only to the serv- 


Fig. 3 
plastics 


Uses for four different kinds of 
extrusions are illustrated in 
chassis support, AGC and vertical hold 
controls, width control and trim mount- 
ing strip. 
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iceman. (Fig. 3) The control is an 
adjustable ferrite-core coil. (Fig. 4) A 
14.in. extruded nylon tube, threaded at 
one end and flattened at the other, is 
used to extend and insulate the coil 
shaft. 
withstand the 
torque required to turn the coil shaft. 


Nylon is used since it can 


comparatively large 
Nylon also has good heat resistance 
properties. 

To disguise the butt joints where two 
pieces of a receiver case are joined, a 
T-shaped extrusion is fastened to the 
case with self-tapping screws and then 
covered with a metal trim strip. (Fig. 
3) High-impact polystyrene, one of the 
most rigid thermoplastics, is used for 
the trim mounting strip. In an applica- 
tion of this type. more economy can be 
realized through the use of black grades 
of high-impact styrene since the ap- 
pearance quality is secondary to me- 
chanical strength. 

Extruded plastics are often used for 
parts that are decorative as well as 
functional because of the variety of 
finishes and colors in which they may 
be obtained without sacrificing mechan- 
ical properties. The cover for the han- 
dle of the portable receiver shown in 
Fig. 5 is extruded of white polyethyl- 
ene. It pads the sharp corners of the 
metal handle in addition to presenting 
a good appearance. Another example is 
the extruded thin-walled channel used 
around the safety glass mounted in 
front of the picture tube. The channel 
provides a cushion between the glass 
and the case and also makes a seal 
between the two. By properly matching 
the colors of the channel and the case, 
the channel achieves its functional pur- 
poses without detracting from the ap- 


Fig. 4—Nylon extension shaft for width 
control coil is threaded at one end. 


pearance of the front of the set. 
The shaft extensions for the controls 
mounted on the top of the receiver 
shown in Fig. 5 are made of a new 
linear polyethylene, a rigid, heat-resist- 
ant plastic.* 


Although the torque re- 


*See “Developments in Polyethylene Insulation,” 
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oil 
Fig. 5—Portable television receiver pro- 
vides many uses for plastics components 
that are functional as well as decorative. 


quired on these shafts is small. they 
are subjected to high temperatures 
since they are over the electronic chas- 
sis. The shaft extensions are extruded 
with internal flutes to fit over the 
knurled shafts of the controls. 

Purely decorative extrusions are rep- 
resented by the new laminated extru- 
sions. These are plastics combined with 
a bright metal foil. the finished compo- 
nent having the exact appearance of an 
equivalent metal part. Trim strips with 
widths of 14 in. or 1% in. designed for 
either metal or wood cabinets have the 
sheen and appearance of polished brass 
at about one half of the cost. Unlike 
plated metal or plated plastic parts, 
the finish on the laminated extrusions 
is very durable and is not easily 
scratched or scraped off. > O 


Colloidal Graphite Used for Fluorescent Grid Resistor 


THE NEEDS FOR A SMALL (600 ohms) 
resistance to be built into a_cold- 
cathode fluorescent lamp has resulted 
in a new use for colloidal graphite. 


The “Grid-Lite” lamp, made by the 
Ideal Company, Kenosha, 
Wisconsin, uses a screen grid which 
is mounted around and beyond the 
open end of a cup-shaped electrode. 
The grid is given a very small charge 
by inserting a resistor between the 
lead-in wire to the electrode shell and 
the lead-in wire to the grid. To form 
the resistor, a dilute, water solution 
of “Aquadag.” a dispersion ot col- 
loidal graphite in water manufactured 
by Acheson Colloids Company, Port 
Huron, Michigan, is painted on the 
glass between the two leads. The col- 
loid dries almost immediately, and the 
thin film of graphite which remains 


Lighting 
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serves as a resistance of the required 
value, approximately 600 ohms. In 
addition, the graphite film is highly 
resistant to electron bombardment. 
The resistor gives the grid a low 
potential so that it repels electrons. 
As a result of the repelling action, 
when the electrons, passing from one 
electrode to the other, reach the area 
which is affected by the action of the 
grid. the width of the electron beam 
is narrowed and focused inside the 
shell. This causes the 
enter the 


electrons to 
opening of the electrode 
shell so that the are occurs at the 
base of the shell and the heat of 
the are is disbursed and dissipated 
through the metal. The life of the 
lamp is thereby increased. 

Another result of focusing the elec- 
tron beam inside the shell is the 


elimination of flickering and sputtering 
which might otherwise be produced 
bombardment of the 
outer walls of the electrodes. In this 


case, any bombardment that does occur 


by electronic 


Conductor 
electrode shell 


Electrode shell 


Schematic of electrode assembly for cold- 
cathode fluorescent lamp. Resistor is 
painted on using “Aquadag,” a colloidal 
solution of graphite in water. 
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- confined to the inner surfaces of 
the electrodes at the base of the sealed 
shell. The depositing of metallic par- 
ticles on the inside of the tube, with 


the accompanying discoleration, reduc- 


ed luminosity, and premature burn- 
out, is thus avoided. 

Before using Aquadag to form the 
grid resistor, a number of other meth- 
ods, including platinum wire. silver 
wire, and silver paint, were tried. Be- 
sides being expensive. these methods 


did not produce high enough resistor 


values. Aquadag forms a thin, tough 
film of graphite which does not burn 
off and which has the required resis- 
tance. The use of Aquadag also reduces 
labor and time requirements since it is 
easily brushed on, whereas the metallic 
methods 


require soldering or some 


other joining operation. 


Measuring Magnetostriction in Transformer Laminations 


J. R. NEFF and E. Ss. ANOLICK 
GENERAL ELecTRIC COMPANY 


Schenectady, N. Y. 


WitH THE 


cities’ limits and increased demand for 


RAPID EXPANSION OF Out 


electronic power, it has been necessary 
to install many electrical substations 
within crowded residential and busi- 
ness districts. Under these conditions, 
it is essential that transformer noise be 
kept at a low level. 

Although transformer noise is some- 
times amplified by improper mechani- 
cal design or assembly. the prime 
source of noise is believed to be mag- 
netostriction in the core laminations.* 
Magnetostriction is the elongation and 
contraction of a lamination during each 
cvcle of the excitation voltage. Redue- 
tion of the noise generated by this 
eyelic pulsation in hundreds of lamina- 
tions in a transformer core is a difhcult 
but important problem. To help solve 
accurate 


the problem, a rapid and 


Fig. 2 
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method of measuring linear magneto- 
striction is essential to obtaining a 
thorough understanding of the phe- 
nomena involved and developing core 
materials having the required charac- 
teristics. 

The first approach to the problem 
was the development of an optical 
method** using the interference pat- 
tern of sodium light as a means of 
amplifying the change in length of a 
small strip of steel under d-c excita- 
tion. The approach, however, was not 
suitable for studying the magnetostric- 
tion characteristics of core steel with 
a-c excitation. 

This article describes a device for 
measuring peak-to-peak magnetostric- 
tion on full-size transformer core lami- 
nations. It operates at 60 cps and per- 
mits measurements over a wide range 
of flux densities. The complete mag- 
netostriction loop is displayed on a 
cathode ray oscillograph for qualita- 
tive analysis. 
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mounted on a ceramic phono- 


A phosphor bronze wire 


graph type of transducer pro- 
vides effective pickup for meas- 
uring magnetostriction. 


Test setup in General Electric's High Voltage Laboratory can accommodate transformer core laminations 6 ft. long. 
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Phonograph Pickup. \ study of the 
problems involved in making and _ re- 
producing phonograph recordings led 
to the possibility of using a phono- 
graph pickup as a transducer to meas- 
ure a-c magnetostriction in core lamina- 
tions. It seemed feasible to expect that 
the transducer could be made to pro- 
duce a voltage proportional to the cyclic 
dimensional change of the lamination. 
Investigation showed that a phonograph 
pickup has a relatively linear response 
down to fractions of a microinch of 
motion. With some change in the stylus 
the pickup could be used to obtain a 
signal of one millivolt’ per microinch 
of movement of the stylus. 

Tests on various pickups resulted in 
the selection of a barium titinate unit. 
To meet the requirements of this ap- 
plication it was necessary to adapt the 
transducer so that it would respond 
only to movement in one plane. To ac- 
complish this, a 10-mil phosphor bronze 
wire, mounted as a bridge. was attached 
to the bottom of the transducer as 
shown in Fig. 1. The wire bridge re- 
sists movement in the plane of preferred 
orientation, thus transmitting the sheet 
movements to the transducer: and is 
very pliant in the other two planes thus 
damping out unwanted movement. In 
working with a large lamination sheet. 
it is impractical to use a single trans- 
ducer with the sheet mechanically 
clamped at one point because such a 
clamping action on an uneven sheet 
would introduce strain effects. The sheet 
is therefore left unclamped and two 
transducers. connected additively. are Fig. 4—Magnetizing coils are energized from a variable transformer and flux induced 
used. in lamination is measured in a second group of coils 

Test Setup. The test table (Fig. 2) 
will accommodate a core lamination 6 
ft long. Control equipment is housed il 
in a panel also shown at left in Fig. 2. inder test 
The portion of the lamination where the “ = f MOSS WAGES 
actual measurements are taken is 18 in. * ; 
long (Fig. 3) and the measuring fix- att er ee 
ture may be moved about over the test eo se cas ~ 
table to any position. The measuring 








equipment consists essentially of mag- 
netizing coils, flux measuring coils and Fig. 5--Flux measuring coils are wound directly under magnetizing coils as shown 
the pickup. in this cross-section of coils and lamination. Sample being tested rests on an oil 
The first essential for accurate meas film and is weighted to prevent spurious motion. 
irement is the creation of a uniform 
field over the entire area of the lamina- 
tion. For this reason there are 16 mag- 
netizing coils covering the full length 
of the test table. They are all connected 
in parallel and are energized from a 
variable transformer (Fig. 4). All coils 
are identical in design and are mounted 
in pairs spaced to permit placing the 
pickup on the lamination being tested 
The coils are of extremely rigid con- 
struction to eliminate distortion and 
motion. Since magnetizing coils beyond 
the end of the test piece would draw 
excessive exciting current. switching is 


provided to disconnect the end coils Fig. 6—Results of magnetostriction test are obtained as oscilloscope patterns with 
from the circuit when testing lamina- indication of movement from transducer applied to vertical plates and flux induced 
tions shorter than 6 ft. in lamination applied to horizontal plates. 
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To measure the flux density in the 
test piece, an additional coil is wound 
immediately under each of the ten cen- 
ter magnetizing coils (measurements are 
not taken at the ends of the sample). 
To correct for flux errors between the 
magnetizing coils and the flux measur- 
ing coils, the two circuits are linked by 
a mutual inductor as shown in Fig. 4. 

Since any bending or twisting move 
ments of the laminations due to the 
excitation or outside forces can com- 
pletely hide the indication of the de- 
sired longitudinal movement. adequate 
means for damping spurious motion 
must be made. External motion is ef- 
fectively 


reduced by suspending the 


entire test frame in a_ vibration-free 
structure. shown in Fig. 2. Under nor- 
more than 0.05 
microinch is transmitted through this 
vibration isolation system. Figure 5 is 


mal conditions not 


a cross-section of the test setup show 
ing how the lamination is floated on a 
film of oil in a glass bedplate to pro 
vide damping of motion in the lamina- 
tion itself. The brass weights are dis- 
tributed over the lamination to control 
the thickness of the oil film. 

Operation. The measurement of the 
longitudinal magnetostriction in a lami- 
nation consists of five readings across 
the width of the lamination. The read- 
ings are taken an inch apart with one 
reading at the central axis of the lami- 
nation and the other four symmetrically 


distributed with respect to the axis. 
The results of the measurements are 
recorded on an oscilloscope and results 
obtained are similar to those shown in 
Fig. 6. The measurement of magneto- 
striction from the pickup is applied to 
the vertical plates of the scope and flux 
density is put on the horizontal axis. 
In (a) of Fig. 6. negative magneto- 
striction, or internal tension, is indi- 
cated by the downward turn of | the 
scope presentation. The magnitude ot 
the magnetostriction in the example is 

0.7 microinch per inch. The neutral 
or figure-eight pattern in (6) indicates 
an approximately zero average internal 
stress. Positive magnetostriction  (in- 
ternal compression) is shown in (¢) 
of Fig. 6. 


Direct-Access Computer for Desk-Side Use 


\ NEW HIGH-SPEED general purpose 


computer that is so compact as to offer 
semi-portability 


embodies many fea- 


tures normally found only in_ giant 
electronic data processing systems. in- 


cluding a magnetic-drum memory. In 


addition to small size. the computer 


invites multi-function use in engineet 
ing and other activities by virtue of its 
simple, rapid programming. According 
to International Machine- 
~Auto-Point™ 
Computer is so direct in its mode of 
operation that a high-school graduate 
may learn how to use the machine in 


Business 
Corporation. their new 


just one hour. 
Of particular significance to an oper- 
ator of the computer is its ability to 
accept sentence-form instructions com- 
number of 
commands, causing the 


posed ot any individual 


machine to 
execute entire functional operations 
such as the computation of the square 
root of a sum and the printing and 
punching of the answer. Once a “pro- 
gram” or set of instructions for a given 
type of problem has been inserted, it 
may be used repeatedly with new data 
which the machine will process auto- 
matically. 

The “Auto-Point” Computer takes its 
name from its ability to provide auto- 
matic decimal point control. The oper- 
ator has only to throw a switch to 
assure that the decimal point is posi- 
tioned correctly throughout all compu- 
tations and in final results. An exclusive 
feature enables the user to intervene in 
the operation as results are printed 
out, in order to type in headings or 
other identifying data so that a com- 
plete, intelligible 
Another unusual provision of 
the computer is a visual display unit. 
a miniature cathode-ray tube, which 


document is pro- 
duced. 
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The new IBM 610 Auto-Point computer consists of a compact console and the desk- 


top keyboard and high-speed typewriter. By means of these three units, engineering 
or other problems involving intricate calculation may be readily solved without the 
need for highly specialized personnel. because of the direct-programming and read- 


ing features. 


shows the operator any number stored 
in the machine when desired. 

The basic desk-side computer con- 
sists of a magnetic-drum storage unit, 
and arithmetic and access facilities. 
The computer functions are monitored 
by the desk-top keyboard in conjunc- 
tion with the pluggable control panel. 
program punched tape reader and data 
tape reader in the major console. The 
keyboard contains switches and keys 
for all instructions plus numerical keys 
for entry of digital data. Check lights 
for register selection, punch checking. 
redundancy. overflow and 
digit check also are provided. The out- 
put of the machine is to a high-speed 


clearing. 


electric typewriter. a data tape punch. 
program tape punch and the cathode- 
ray tube. These elements may be oper- 
ated singly or in any combination 
whenever numbers are being read into 
the computer from any of the input 
devices. 

The new machine bridges a large 
gap in the sense that engineering ideas 
whose value could be quickly tested 
hack- 
logged indefinitely for want of major 
computer time, whereas technical man- 
power burdens make it impossible to 
follow through by routine slide rule 
and desk calculator methods. A typical 
problem, the trial design of a power 


by computing techniques are 
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4 Ways Better... 


forges 


SILICONE RUBBER 
Tubing and Sleeving 


WON’T CRACK, PEEL 
OR CRAZE 


GREATLY 
ENLARGED 
end of Varglas Sili- 
cone Rubber Tubing 
shows design that 
permits knotting, 
bending and twist- 
ing to meet extremes 
of temperature while 
retaining its dielec- 
tric strength. 


GREATER FLEXIBILITY 


THERMAL PROPERTIES: ABRASION RESISTANCE: FLEXIBILITY: 


Heat aging: 1000 hrs. at 250°C Durable and extra tough. With- Unaffected throughout life of 
without appreciable change in stands unusual rough handling tubing. Stays flexible from 
physical or dielectric properties. at all times. minus 90° F. to plus 600° F. 


FLAMMABILITY: CHEMICAL INERTNESS: FUNGUS RESISTANCE: 


Self-extinguishing, when tested Has good resistance to all oils, 


in accordance with ASTM and 
NEMA procedures. (NEMA Ac- 
ceptance Test). 


alcohols, dilute acids and al- 
kalis. Fine water resistant 
qualities. 


Twist, bend, wrap or knot it and this tubing remains pliable 
and efficient, even under the most severe operating con- 
ditions. Send for free samples today. 


SALES CO., INC. 


PsPeciatists 
Rome, N. Y. aA 
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VARFLEX SALES CO., INC. 


Inert. No fungus growth was 
visible at 40 x magnification 
after 28 days incubation under 
“ideal” surroundings. 


309 N. Jay St., Rome, N. Y. 


Please send me sample with Bulletin and Prices 


Name 
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Company 
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transformer, was accomplished by the 
computer in less than 20 min. whereas 
an engineer working with a desk cal- 
culator would require 6 hrs for the 
same process. O00 


ANNOTATED EDITORIAL INDEX 


Now Ready 
Get Your Copy 


ew Annotated 
ticles pub- 
NIC, 


RING during 
nquiry Service 


Packaged Isolated Power Supply Aids Direct Coupling 


IN MULTISTAGE AMPLIFIERS, the most 
common method of direct coupling em- 
ploys a voltage divider as shown in 
Fig. 1. This method produces a high 
impedance output with reduced gain 
and poor high-frequency response. Use 
of an isolated power supply permits 
direct coupling between stages without 
the disadvantages associated with other 
methods. Figure 2 shows the manner 
in which the supply is employed. In- 


Fig. 1—Voltage-divider method of direct 
coupling. 


Rectangular 


stead of being connected between the 
tube load resistor and ground, the 
power supply is connected between the 
tube and the load resistor. The tube’s 
quiescent plate current, in flowing 
through the resistor, establishes the 
negative bias required for the follow- 
ing stage. Since the value of the load 
resistor is normally made low in order 
to obtain good high-frequency response, 
the d-c level of the output signal is 


Fig. 2—Direct coupling by means of an 


isolated power supply. 


Fig. 3 (right) 
(Isoply). 


Elcor isolated power supply 


proper for direct 
next amplifier stage. 

Although the system requires a sepa- 
rate supply for each stage, the power 
supply may be quite small so that the 
overall size of the complete amplifier is 
no larger than if another method 
direct coupling were used. 

{ packaged power supply unit for 
this purpose called an Isoply has been 
designed by Elceor. Inc.. McLean, Vir- 


connection to the 





input 
(Neg pulse 


wave generator 


Fig. 4—Isolated power supply applications. 


ee ea eee 
Off input 

(Neg pulse) Note: Xtal diodes 
are type IN34A 


ith On and 
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wrx GUARDIAN 
TELEPHONE RELAYS 


GUARDIAN SERIES 405 D.C. 


High Reliability + Superior Quality »- Minimum Adjustment - Long Life 


Pin Hinged This Guardian Series 405 D.C., Telephone Relay, 
Rint tested to critical gauging and adjusting practices, per- 
a "SP forms with utmost reliability at high speeds under 
rigorous operating conditions. It challenges comparison, 
is completely interchangeable with all standard 
Sensitive With telephone relays. Arrange for delivery of production Terminals 
Low samples. Make your own tests. Coils are single, double, Accessible for 
Operating Power or triple wound. Precision time-delays available on Easy Wiring 
release or attract. Switching arrangements, contact 
sizes and materials to your specifications. 


MORE POWER in LESS SPACE 
Additional Guardian Telephone Relays Available in Many A.C. and D.C. Versions 


yr 


Designed 
for 


Base Mounting 
* 


a 


Series 415 Sete ae Series 595 Series 695-T 
Unile —Submit Your Requirements for Specific Recommendations 


GUARDIAN 9 ELECTRIC 


MANUFACTURING COMPANY 
1627-M W. WALNUT STREET, CHICAGO /12. ILLINOIS 
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ginia. See Fig. 3. A full-wave bridge 


rectifier circuit is employed, and a 


capacitive input filter with two R-C 


filter sections and a voltage regulator 
tube are used. The design features low 
shunt capacity (20 ppyf) obtained by 


inserting a Yg-in. air gap between the 


core and the secondary winding of the 
transformer. The secondary winding is 
firmly supported by a milled Lucite 
side piece. Additional applications of 
this design are shown in Fig. 4. OQ O O 


Molded Styrene Control Panel for Reversible Fan 


THE REDUCTION OF PRODUCTION COSTS 
through elimination of expensive metal 
parts has recently Jed many manufac- 
turers of consumer equipment to re- 
design their products to use plastics 
wherever possible. A portable, reversi- 
ble 20-in. electric fan made by the 
Constellation Division of Chelsea Fan 
and Blower Company, Plainfield, N. J., 
demonstrates this trend to combine 
plastics with metal. The control panel 
for the fan is vacuum-formed on a five- 
cavity mold by the Emet Plastics Corp., 
New York City. Made of 0.080-in. high- 
impact styrene, the panel is mounted 
on top of the fan frame and houses all 
wiring and control elements. The panel 
is 1784 in. long, 5% in. wide and 25¢ 
in. high and weighs 5 oz. The fan is 
25 in. high, 22 in. wide and 67% in. 
thick. It weighs 2714 lb. Except for the 
control panel, the fan is made entirely 
of metal, including the wide, deep- 
pitched fan blades. 

The fan is thermostatically con- 
trolled to adjust the temperature of the 
room. The knob at the right of the 
control panel is used to set the tem- 
perature. A pilot light to the left of 
the temperature knob indicates when 
power is being supplied to the unit 
whether the fan is running or not. 
Pushbutton switches in the center of 
the control panel determine the direc- 
tion and speed of the fan. 

The fan motor is rated at 41 hp and 


Baer 


Nine 


Portable, reversible electric fan uses plastics combined with metal to achieve 


cost reduction. 


is a capacitor-type, single-phase. a- 
motor. The high-speed rating of the 


motor is 1000 rpm and low-speed is 
700 rpm. O 


Servo Motor Performance Under Unbalanced Conditions 


DR. TAL NIEN FENG, Project Engineer 


Joun OSTER 


MANUFACTURING COMPANY, 
{vionic Division, Wisconsin 


Racine, 
IN ORDER TO MINIMIZE the power output 
of an amplifier, a 2-phase control motor 
may be operated under unbalanced 
condition. More specifically, when the 
rated voltages are applied to both 
phases, power input to each phase is 
not equal. A higher stall torque it at- 
tainable for a given control phase in- 
put, or output of the amplifier, by 
over-energizing the fixed phase. 

The performance of a 2-phase con- 
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trol motor is determined mainly by 
stall torque, no-load speed and maxi- 
mum power output. These character- 
istics under unbalanced conditions may 
be obtained analytically from those 
under balanced conditions, which are 
readily available from the manufac- 
turer's published data. Normally, the 
speed-torque characteristics of a con- 
trol motor is considered as a straight 


Stall input, stall torque and no-load speed 
relations under unbalanced conditions 
for a 2-phase servo motor. 
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When you need 
Reliable Control 


of Intermittent Operation 


e Mercury-to-Mercury contact of Adlake Relays gives 
ideal snap-action with no pitting, sticking or burning. 


e Hermetically sealed at the factory so dust, dirt, mois- 
ture cannot affect them. 


@ Time delay characteristics are fixed and tamper- 
proof. 


e Adlake Relays are quiet, chatterless and require no 
maintenance whatever. 


If you have a control problem, our engineers will be happy to 
help you solve it. There’s no obligation. Write The Adams 
& Westlake Company, 1168 N. Michigan, Elkhart, Indiana. 


The Ada ms & Westlake Company 
New york ELKHART, INDIANA — cnicaco 


original and largest manufacturers of plunger-type relays 
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line, and the magnetic path not satu- 
rated. Therefore, the stall torque no-load 
speed and maximum power output may 
he expressed as follows: 


Tes wa 
aoe 


2 vu 
NX. _ NW, 
N, 1+W 
W 
Wu Nu Tou _ _ 2 We Wy | 
Wa  NeTo WW. + W,) 
where: T.., = stall torque under unbal- 
anced condition 
T» = stall torque under balanced 
condition 
v stall input per phase under 
balanced condition 
W. = stall control phase input 
under unbalanced condi- 
tion 
= stall fixed phase input 
under unbalanced condi- 
tion 


no load speed under un- 
balanced condition 


Vv, no load speed under bal- 
anced condition 
W... = Maximum power output 
under unbalanced condi- 
tion 
W... = Maximum power output 
under balanced condition 
Over-excitation of the fixed phase 
sometimes presents the problem of over- 
heating the motor. This may be solved 
by limiting the total stall input under 
unbalanced condition to be equal to 
that under balanced condition. By do- 
ing this, equations (1), (2). and (3) 
can be greatly simplified. 
Let Vo. = W — AW and W, = W + 
AW, and substitute into equations (1). 
(2), and (3): 


To AW (4) 
=~ st- (Fr) 
N. “AW (5) 
5 *y'- -G +) 
eins AW (6) 
i -G +) 
It is interesting to note that from 
equations (4) and (5) the percentage 


change in stall torque and _ no-load 
speed are the same under these condi- 


Fused-In-Place Eyelets 


J. W. BUCKELEW and E. D. KNAB 
Bett TELEPHONE Lasoratories, INc., 
Whippany, New Jersey 


A METHOD HAS RECENTLY BEEN DE- 
VELOPED at Bell Telephone Labora- 
tories for automatically inserting, stak- 
ing, and fusing small electro tin-plated 
eyelets in printed circuit boards (Fig. 
). The fused-in-place eyelets serve as 
a reliable means for connecting the 
printed conductors on opposite sides 
of a board. Also, the fusing process 
permits subsequent soldering opera- 
tions at the eyelet without 
the original joint. 


affecting 


Fig. 1|-—Encapsulated 
fused-in-place 
printed circuits. 


cross-section of 
through-connection for 
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The basic apparatus consists of a 
commercial eyelet setting machine, a 
welding transformer, and a timer (Fig. 
2). Each is modified to some extent and 
certain other implements and acces- 
sories are added to make the apparatus 
a hand-fed but otherwise 
automatic machine. The 
fusing processes are 


completely 
setting and 
carried out simul 


Fig. 2 


tions. These functions are plotted in the 
diagram. 
Example: A standard Bureau of Ord 
nance Mark 14 motor, which 
has the following data, is 
used as an example: 
= 3.5 watts 
0.63 oz in. 
6200 rpm 
mb = 072 watts 
Assume W. = 2 watts and W, 
watts 
Chen AW 1.5 0.429 
~0|60 US = 
From the curves and equations (4) 
(5). and (6). we have: 
T.. = 0.57 oz in. 
V, = 5600 rpm 
W,,, = 9.59 watts 
OoOOoO° 


References: 

(1) “Application Factors for Two-Phase 

Servo Motors”, S. A. Davis and J. 
Spector, ELectricaL MANUFACTURING, 
June, 1955. 
“Converting Ideal to Working Data 
for Application of Two-Phase Servo 
Motors”, S. A. Davis, Evectricat 
MANUFACTURING, Sept., 1956. 


taneously. That is, both occur during 
one operating cycle or revolution of 
the machine’s crankshaft. 

This method for making through- 
connections offers a process that has 
been found to be a distinct improve- 
ment over the conventional methods 
now used, especially from the stand- 
point of reliability and speed. O O © 


-BTL’s E. D. Knab (right) is operating a machine for fusing eyelets in place 


in a printed circuit board, while J. W. Buckelew is inspecting the finished product 
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Blind assembly costs 
cut in half with 
SPEED GRIP 

Bolt and Nut Retainers 


A tip-in . . . a sidewise pull . . . and this new 
front-mounting SPEED Grip Bolt and Nut 
Retainer is locked in the panel without 
special tools or skills. 

The exclusive SPEED Grip locking feature 
provides enough lateral drift to compensate 
for normal production misalignment of the 
parts to be fastened together. 

Blind-panel assemblies no longer require 
awkward, time-consuming acrobatics for 
fastening. The problems caused by dam- 
aged threads in welded, staked, or clinched 
fasteners are eliminated. SPEED GRIPS can 
be slipped into place anywhere on the 
production line. 

These convenient, time-saving SPEED 
Grips are available to fasten a wide range 
of unit sizes and bolt diameters to a variety 

TIP INTO of panel thicknesses. Ask your Tinnerman 
PANEL HOLE representative for samples and engineering 
data. All major telephone directories list 
your closest Tinnerman Sales Engineer. 

Or write to 


TINNERMAN PRODUCTS, INC. 
P.O. Box 6688 + Dept. 12+ Cleveland 1, Ohio 


TINNERMAN 


Speed Nuls° 


LOCK INTO 
POSITION 


FASTEST THING IN FASTENINGS® 
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DESIGN TRENDS 


Management 
Looks atResearch 


MorE THAN ONE HALI 
employment in 


today's 
American manufactur- 
ing is in industries which owe. their 
birth to work performed in the Nation's 
research laboratories so leads off 
a recent report by the American Insti- 
tute of Management on “Research and 
Development in the Corporation.” 
The nation’s total research expendi- 
tures for research now reach $5 billion 
annually, of which $2 billion is esti- 
mated to be government sponsored, and 
over 4000 companies operate research 
laboratories. Yet the AIM. as part of 
its continuing management audit of 
current business theory and _ practices, 
has found widely varying interpreta- 
tions of the meaning and purpose of 
research and many different organiza- 
tional approaches 
plete 


ranging from com- 
laboratories, entirely separate 
from other company activities down to 
a part time consultant. Indeed some 
research activities were found to be 
nothing more than a new name _ for 
part of the engineering department. 
But despite the growing emphasis 
on industrial research, the AIM has 
found that the “average smaller com- 
pany is neglecting profit opportunities 
because it is misinformed as to the 
cost, the probability of suecess or fail- 
ure. and the arduousness ot research, 
and its own fitness to undertake.” This 
was one of 19 major conclusions the 
AIM has drawn from its study of 
spec ific 


research activity in American 


manufacturing companies: 
l. Basic 


industrial 


research is not for the 
medium 
sized comvany in most fields can pursue 


giant alone. The 
it successfully and with greater gain. 

2. The form of organization suited 
for most research departments is a 
reporting structure divided by functions 
or scientific areas of inquiry. 

3. The director of research should 
be a member of the top executive team. 
He should report to the chief executive. 
and may be a vice president and mem- 
ber of the board of directors. 

!. To secure maximum return from 
its efforts, research should be separated 
from other company functions. 

5. Research results must be evalu- 
ated in terms of (1) whether or not 
management has given research the 
weight it deserves, and (2) whether 


*“Research and Development in the Corporation.”’ 
American Institute of Management 125 East 38t' 
St New York 16, 93 pages, & x 11 in., $12.00 
(limit listribution.) 
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for Shrink Fit 


Motor Rotors Automatically Preheated 






HiGH SPEED HEATING of die-cast aluminum fractional-horsepower motor rotors to 
a temperature of 1000 F for shrink fitting of rotor shafts, blueing the outer surface 
of the turned laminations. and simultaneously developing improved electrical 


properties can be accomplished at a rate of 


“Gradiation” furnace recently 


dev eloped 


100 rotors per hour with a new 
by Selas Corporation of America. 


Dresher, Pa. Rotors range up to 4 in. OD x 414 in. high over the aluminum end 
rings and fan blades and are carried on heat resistant alloy steel spindles through 


a compact radiant-burner gas-fired heating chamber provided with two separate 
zones of automatic temperature control. A rotor is in the furnace only 5 min for 
a typical 4-in. OD rotor, emerging at a uniform temperature and at a fixed cycle 
rate which automatically paces the furnace operator. This unit occupies floor 


space roughly 6 ft sq and replaces either gas torch heating units requiring up to 


ten times as much fuel per hour, or low temperature oven structures requiring 
hours of heating time. For a similar appreach to conductor debonding, see p. 


172. 


or not the research department has 
realized the maximum within that con- 
text. 

6. Much research is performed un- 
known to—and unguided by—manage- 
ment as a result of the insistence of 
some managements on the predeter- 
mination of results. This is particularly 
true of basic research projects. 

7. Comparative analysis of research 
expenditures requires careful study of 
what is included as research by each 
company. 

8. The principal research appropri- 
ation should not fluctuate with sales or 
profit. It should be sufficiently fixed to 
permit proper research planning. 

9. Flexibility of research facilities 
can prevent costly, time-consuming. and 
disruptive changeovers when new proj- 
ects are initiated. 

10. Obtaining candidates for research 





positions and screening them may be 
proper personnel department functions: 
determining the qualifications for each 
position and selecting the researcher 
should be functions of research execu- 
tives, 

11. Any sized company can make 
effective use of outside research. Its 
success depends largely on the closeness 
of control the company maintains over 
these outside projects, the extent of 
direction it gives them, and the degree 
to which it can utilize the findings of 
the outside organization. 

12. The most successful companies 
with research are those that assign a 
substantial proportion of their research 
budget to projects programmed by re- 
search itself. 

13. Where market research is a for- 
malized function, it should be separated 
from the sales department to assure 
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FROM THESE SIMPLE, BASIC PARTS 
ANY COMBINATION FITTING YOU NEED 


New @zAD) SIMPLET 
UNIVERSAL 


FITTING 


open-face bodies and 
hub-covers—easily 
assembled in seconds 





@ RUGGED, DURABLE MALLEABLE IRON 
@ MEET J.1.C. AND N.M.T.B.A. STANDARDS 


@ HUBS REVISED WITHOUT REPLACING 
FITTING 


@ LARGER WIRING AREA 


Ideal-Simplet introduces this revolutionary advance 
in conduit fitting design with the new Universal Fit- 
ting. It provides an almost infinite variety of hub 
combinations for practically any wiring job! 


With only five basic body sizes and a wide choice 
of covers, every practical style and type of fitting 
with multiple hubs can be assembled in a matter of 
seconds. Your fittings inventory and overall costs 


SEE YOUR WHOLESALER . 


Pioneers in conduit fittings 
and electrical specialties 


NOVEMBER 1957 


SIMPLET FITTINGS, Inc. 


A Subsidiary of Ideal Industries, Inc. 
1008-K Park Avenue © Sycamore, Illinois 


. or send coupon 







@ COVERS SUPPLY HUBS FOR CONDUIT — 
NO NEED TO DRILL 


@ PRECISION TAPERED PIPE THREADS 
@ MOUNTING LUGS, CONDUIT STOPS 
@ LIQUID, DUST, LINT PROOF 


can be substantially reduced. Standards, “specials” 
and even seldom-used styles are available immedi- 
ately from stock! 

It would pay you to get the facts about this new 
Ideal-Simplet Universal Fitting, NOW! 

Pes es FSS SS8eS888S8S888S8 888888288888 8200008288289) 


IDEAL-SIMPLET FITTINGS, Inc. — 
1008-K Park Avenue, Sycamore, Ill. IDEAL 


Send Universal Fitting data 
Name - 
Company 

Address a ee ai 


City > _ Zone____State— 


Wholesaler’s Name____ — as 
eee ee eB BB RB BB BBE SES SS Se Ee Bee Eee ee eee 


Leeuw eee ewe eee eee ee eee 
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DESIGN TRENDS 


research objectivity and proper use ot 
its results. 

14. Each research project requires 
tour basic records: an initial statement 
of the project purpose goals, a summary 
of anv changes in the project design. 
in account of the work done. and a 
record of the results obtained 

15. Research reports generally detai! 
either progress or results; those reports 
going outside the department itself 
must inform central management, the 
division dependent on the research. and 
ther company departments 

16. Formal definition of each re- 
search problem can aid management 
in avoiding costly. misdirected research. 

17. The need for an independent 
analysis and testing group within a 
company increases with the complexity 
ind number of phases through which 
new products must pass between re 
search and sales. 

18. Index-of-return formulas for 
evaluating research results can en- 
danger long-term research progress if 
used rigidly. Those companies which 
use such formulas successfully apply 
them flexibly and are, as a group, un- 
usually experienced in research. 

19. The most effective use of the 
pilot plant requires close working rela- 
tions between research and production. 

06 9 


Correction— 
Transistor-Magnetic 
Amplifiers 


Co-author William T. White has called 
attention to several typographical errors 
appearing in the article “Transistor- 
Magnetic Amplifiers.” Sept. 1957 Exec 
rRICAL MANUFACTURING. page 82: 


page 86—Equation (9) 1,R=0.5 volt 
should read /,,R=<0.5 volt 


page 86—Equation (11) 


4Q0.1N, . 
-sn AQ 
4Q.1.N 
should read /, C ——-sin A Q 
aN, 
Page 87—First paragraph next to last 


sentence: “As the ratio V./R, becomes 
larger the gain increases and the error 
is described.” should read “. . 
error is decreased.” 


. and the 


page 352—Next to last paragraph: 
“Negative feedback from the output to 
winding N, 


.”’ should read “. . . to 
winding N, x; 





Debonding of Cast Motor Rotors 


\ COMPACT ROTARY-HEARTH TYPE, GAS-FIRED FURNACE has been built by Gas Ap 
pliance Service, Inc., Chicago, for debonding and bluing of small squirrel-cage 
rotors. By heating the periphery of the rotor rapidly to about 900 F, the die-cast 
conductors are separated from the laminations, increasing the electrical efficiency 
of the motor. The heating also blues the laminations and expands the bore for a 
shrink fit on the motor shaft. Furnace chamber is operated at approximately 1600 


F and is provided with two-zone temperature control, For 
duction is from 350 to 400 units per hr. 


Quick Reference Form for Electrical Standards 


PRACTICAL USE OF ANY STANDARDS 
usually consists of picking them up 
trom time to time when specific design 
items are in question. Kenneth B. Rex- 
ford. chief electrical engineer. The 
Hydraulic Press Manufacturing Com- 
pany. Division of Koehring Company, 
has rearranged the Machine Tool 
Electrical Standards sponsored by the 
National Machine Tool Builders Asso- 
ciation in a form for quick. easy 
reference. As shown in the illustration. 


t-in. diam rotors, pro 


O00 
VOC 





each main subject matter is pasted 
on one side of a single page, which is 
indexed on the righthand edge. alter 
nately at top and bottom of sheet. To 
further facilitate finding the needed 
paragraphs. the sheets are in six 
different color shades and are die cut 
to increase visibility of the tabs by 
producing a “shingle” overlap. A bit 
expensive to produce in quantity. but 
an idea that can be adopted by others 
so inclined. 0 O'o 
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a 3 amp surge current (one second), 








SOLID-ELECTROLYTE 


CAPACITORS 






new dimensions in 


Now, circuit designers in computers and mili- 


tary electronics have an electrolytic capacitor 
that offers greater miniaturization than ever 
before with no sacrifice in reliability. 
Sprague’s recently announced solid-electrolyte 
Tantalex Capacitors find ideal application in 
the transistor circuits of these critical fields. 
The tiny sintered tantalum anode of Type 
150D Tantalex Capacitor is impregnated with 
a solid, non-corrosive, semi-conductor ma- 
terial which cannot leak under any circum- 
stance. It combines true miniaturization with 
electrical stability previously unobtainable in 
an electrolytic capacitor of any type. 
Thermal coefficient of these capacitors is 
sufficiently low and linear so that for the first 
time a circuit designer can think of an electro- 
lytic in terms of parts per million capacitance 
change. Nominal value is +500 ppm/ °C. The 


by %" long. 


capacitor may be used without derating over 
a range from +85°C to as low as —80°C, a 
temperature at which no other electrolytic has 
proved useful. 

Solid construction permits the Type 150D 
to withstand the severe shock and vibration 
encountered in missile and ballistic applica- 
tions. Hermetic sealing makes it completely 
immune to humid atmospheric conditions. 

Complete performance data covering the 
wide range of sizes and ratings are in Engi- 
neering Bulletin 3520A, available on letter- 
head request to the Technical Literature Sec- 
tion, Sprague Electric Company, 307 Marshall 
Street, North Adams, Mass. 

i oS 

Sprague, on request, will provide you with 
complete application engineering service in 
the use of Tantalex Capacitors. 


miniaturization and reliability 


This solid-electrolyte Tantalex 
Capacitor (shown 1'4 times actual 
size) is rated at 4.7 UF, 10 volts 


d-c, and is only Ye" in diameter 


SPRAGUE 


the trademark of reliability 





SPRAGUE COMPONENTS: 


CAPACITORS + RESISTORS + MAGNETIC COMPONENTS + TRANSISTORS 
FILTERS «+ HIGH TEMPERATURE MAGNET WIRE + PULSE NETWORKS 


* INTERFERENCE 
PRINTED CIRCUITS 
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-omponents 


A staff compilation of the latest developments 


design-in use in electrically operated end products 


and Materials 


screened for 


. . complete 


with all released specifications and available application data. 





SUBMINIATURE TELEPHONE- 
TYPE RELAY 


The MG is a subminiature 4 PDT tele- 
phone-type relay with high shock and 
vibration resistance. The relay 


ture is fastened to the relay 


arma- 
frame on 
a special hinge that provides zero heel 
gap when the 


armature is operated, 


thereby decreasing the reluctance of 


the magnetic circuit and contributing 





~ wa 
ae fo 


to greater magnetomotive torce. Con- 
a single stack. 
diameter, 


arms and 


tact arms are built in 


Silver contacts, %32 in. in 
are welded to the contact 
carry up to 2 amp at 115 volts a-c for 
a minimum of 100,000 operations. The 
pressure-bonded to 
the insulating spacers and the stack is 
fastened to the high- 
tensile machine screw. 

The MG operates on 100 mw of coil 
power per Coil 
ances range from 0.041 to 13,500 ohms 


contact arms are 


frame with a 


movable arm. resist- 
and operating voltages from 6 to 110 


volts d-c. The 


proximately 


relay operates in ap- 
15 ms and drops out in 


approximately 10 ms at nominal volt- 


174 


age. Contact pressures are 20 grams 
min. The MG operates under shocks 
of 30 g with less than 100 psec open- 
ings. It withstands vibrations of 10 ¢ 
from 55 to 500 cps and excursions ot 
0.065 in. 


contact openings. 


from 10 to 55 eps with to 
The relay can be used in airborne 
instru 
suited for 
the light, compact multiple switching 
systems designed for industrial control 
applications and small private com- 
Potter & Brum- 
field, Ine.. Princeton, Indiana. 

Circle No. 501 


switchboards. and 
mentation systems. and is 


computers, 


munication systems. 


Reader Inquiry Service Cards 
on page 17 


DIFFUSED SILICON GLASS 
DIODE RECTIFIER 


Featuring 400 ma average rectified for- 
ward current. plus 600 volt peak in- 
verse voltage ratings. the IN649 pro- 
vides a minimum 2 million to 1 
forward-to-reverse current ratio. 

Other include 1.25 amp 
recurrent peak forward current rating. 


features 


— ——+>—— 


. 1? 


a 3 amp surge current (one second), 
600 mw power dissipation, and a 720 
volt breakdown voltage. 

Because of their high forward cur- 
rent and high voltage ratings unde: 
operating conditions from —65 C to 
+150 C, these diode rectifiers have use 
wherever there is a need to miniaturize 
magnetic amplifiers, demodulators, net- 
works, or power supplies. Designed to 
meet rugged military specifications. 
the components are built utilizing 
molybdenum for both electrode con- 
nections. Molybdenum, with its high 
thermal conductivity, has the same 
temperature coefficient as the hard- 
glass material used for the envelope. 
This construction assures a high degree 
of conductivity plus reliability, and 
almost shatterproof durability. Texas 
Instruments Inc., 6000 Lemmon Ave.. 
Dallas, Texas. 


Circle No. 502, Reader Inquiry Service Cards 
on page 17 


METAL FILM RESISTORS 
FULL RATED AT 150 C 


Series 77 metal film resistors can be 
used at full 14 watt rating in an am- 
bient of 150 C. or up to 45 watt at 
150 C or derated to 0 at 190 C. They 
employ no wire for the resistance ele- 
ment. yet have all the desirable char- 
acteristics of wire-wound resistors. 
Temperature coefficient of resistance 
is 0 +30 ppm per C over a temperature 
range of 55 C to 150 C. regardless 
of resistance value. (Temperature co- 


efficients of 0 +20 ppm per C can also 








be provided.) Resistance range avail- 
able is 100 ohms to 300 k ohms. Stand- 
ard tolerance +1 per cent, but toler- 
ances of +0.5 per cent or +0.25 per 
cent can be supplied. Reactance is low 
due to the absence of wire coils; thus, 
the units can be used in high frequency 
and pulse circuits for which wire-wound 
units are unsuitable. 

Secure, permanent bonding of the 
metal film to a glass substrate assures 
low noise level, making the resistors 
suitable for high gain circuits where 
low reactance is desirable. Hermeti- 


cally sealed in a rectangular plastic 
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a 3 amp surge current (one second), 
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Quick facts for those who apply and specify electric motors 








Eye Appeal: New Requirement in Motor Design 
y 


4 


ee 


As the trend to automation accelerates and the number of individual 
drives per machine increases, electric motors become, more than ever, 
an important element in the overall appearance of many machines. In 
designing the Howell Series 100 motors in the new frame sizes, Howell 
engineers set up the list of design requirements shown below. For evi- 
dence of how they met them, see the totally enclosed fan cooled motor 
at right and the detail sketches below it. 

When you're specifying motors, why not specify for streamlined ap- 
pearance — in addition to the top performance you need? It’s a bonus 
value that costs no more and you'll be matching functional efficiency 
with sleek good looks. 














HOWELL SERIES 100 TEFC EXTERIOR 
DESIGN REQUIREMENTS 


@ Fan cover, end-plate and frame 
to join so as to produce flush ex- 
terior surface. 


© No fins, ribs or other protrusions, 
other than conduit box and feet, 
around entire diameter of frame. 


© Joint between frame and end- 
plate to present flush exterior 
surface. 


© Ventilation ports to carry out 
contemporary streamlining, offer 
minimum obstruction to passage of 
air, and meet or better NEMA 
specifications for safety. 


© Grease fittings, top-ball type, to 
be located for (1) easy accessibility 
(2) maximum protection against 
damage. 


© Fan guard openings to incorpo- 
rate distinctive design and to meet 
or exceed NEMA specifications for 
safety. 


@ Mounting feet to eliminate ex- 
cess bulk and weight, utilize steel’s 
strength to best advantage. Contours 
to present good appearance. 






Series 100 enclosures: totally enclosed Get complete details on these 
fan cooled, open drip-proof, splash- 
proof and weather protected, and 
totally enclosed non-ventilated. . . . wrife for Bulletin N-100-R 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


outstanding new motors today 





Open-type motors in the Howell Series 
100 line match their TEFC counter- 
parts not only in streamlined good 
looks, (see above right), but in diam- 
eter and mounting dimensions. Space 
allocations are simplified. PRECISION-BUILT 

: MOTORS FOR INDUSTRY SINCE 1915 
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A staff compilation of the latest developments 


design-in use in electrically operated end products 


screened for 


com plete 


with all released specifications and available application data. 





SUBMINIATURE TELEPHONE- 
TYPE RELAY 


The MG is a subminiature 4 PDT tele- 
phone-type relay with high shock and 
vibration resistance. The relay arma- 
ture is fastened to the relay frame on 
a special hinge that provides zero heel 
gap when the armature is operated, 
thereby decreasing the reluctance of 
the magnetic circuit and contributing 





“Ly 


~~ 


to greater magnetomotive force. Con- 
tact arms are built in a single stack. 
Silver contacts, 342 in. in diameter, 
are welded to the contact arms and 
carry up to 2 amp at 115 volts a-e for 
a minimum of 100,000 operations. The 
contact arms are pressure-bonded to 
the insulating spacers and the stack is 
fastened to the frame with a 
tensile machine screw. 

The MG operates on 100 mw of coil 
power per movable arm. Coil resist- 
ances range from 0.041 to 13,500 ohms 
and operating voltages from 6 to 110 
volts d-c. The relay operates in ap- 
proximately 15 ms and drops out in 
approximately 10 ms at nominal volt- 


high- 


174 


age. Contact pressures are 20 grams 
min. The MG operates under shocks 
of 30 g with less than 100 psec open- 
ings. It withstands vibrations of 10 ¢ 
from 5 


5 to 500 cps and excursions ot 
0.065 in. from 10 to 55 eps with -i0 
contact openings. 

The relay can be used in airborne 
computers, switchboards. and 
mentation systems, and is 


instru 
suited for 
the light. compact multiple switching 
systems designed for industrial contro] 
applications and small 
munication systems. 


private com- 
Potter & Brum- 
field, Inc.. Princeton. Indiana. 
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DIFFUSED SILICON GLASS 
DIODE RECTIFIER 


Featuring 400 ma average rectified for- 
ward current. plus 600 volt peak in- 
verse voltage ratings. the IN649 pro- 
vides a minimum 2 million to 1] 
forward-to-reverse current ratio. 
Other include 1.25 amp 
recurrent peak forward current rating. 


features 


— > —+>—— 
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case, units are available with axial o1 


a 3 amp surge current (one second), 
600 mw power dissipation, and a 720 
volt breakdown voltage. 

Because of their high forward cur- 
rent and high voltage ratings unde: 
operating conditions from —65 C to 
+150 C, these diode rectifiers have use 
wherever there is a need to miniaturize 
magnetic amplifiers, demodulators, net- 
works, or power supplies. Designed to 
meet rugged military specifications, 
the components are built utilizing 
molybdenum for both electrode con- 
nections. Molybdenum, with its high 
thermal conductivity, has the same 
temperature coefficient as the hard- 
glass material used for the envelope. 
This construction assures a high degree 
of conductivity plus reliability, and 
almost shatterproof durability. Texas 
Instruments Inc., 6000 Lemmon Ave.. 
Dallas, Texas. 


Circle No. 502, Reader Inquiry Service Cards 
on page 17 


METAL FILM RESISTORS 
FULL RATED AT 150 C 


Series 77 metal film resistors can be 
used at full 14 watt rating in an am- 
bient of 150 C, or up to 145 watt at 
150 C or derated to 0 at 190 C. They 
employ no wire for the resistance ele- 
ment. yet have all the desirable char- 
acteristics of wire-wound resistors. 
Temperature coefficient of resistance 
is 0 +30 ppm per C over a temperature 
range of —55 C to 150 C. regardless 
of resistance value. (Temperature co- 


efficients of 0 +20 ppm per C can also 





be provided.) Resistance range avyail- 
able is 100 ohms to 300 k ohms. Stand- 
ard tolerance 1 per cent, but toler- 
ances of +0.5 per cent or +£0.25 per 
cent can be supplied. Reactance is low 
due to the absence of wire coils; thus, 
the units can be used in high frequency 
and pulse circuits for which wire-wound 
units are unsuitable. 

Secure, permanent bonding of the 
metal film to a glass substrate assures 
low noise level, making the resistors 
suitable for high gain circuits where 
low reactance is desirable. Hermeti- 
cally sealed in a rectangular plastic 
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of the unit. the type of resin, the filler 
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Quick facts for those who apply and specify electric motors 


Eye Appeal: New Requirement in Motor Design 
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As the trend to automation accelerates and the number of individual DA ae a 
drives per machine increases, electric motors become, more than ever, 
an important element in the overall appearance of many machines. In 
designing the Howell Series 100 motors in the new frame sizes, Howell 
engineers set up the list of design requirements shown below. For evi- 
dence of how they met them, see the totally enclosed fan cooled motor 
at right and the detail sketches below it. 

When you're specifying motors, why not specify for streamlined ap- 
pearance — in addition to the top performance you need? It’s a bonus 
value that costs no more and you'll be matching functional efficiency 
with sleek good looks. 
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HOWELL SERIES 100 TEFC EXTERIOR 
DESIGN REQUIREMENTS 


© Fan cover, end-plate and frame 
to join so as to produce flush ex- 
terior surface. 


© No fins, ribs or other protrusions, 
other than conduit box and feet, 
around entire diameter of frame. 


© Joint between frame and end- 
plate to present flush exterior 
surface. 


Q Ventilation ports to carry out 
contemporary streamlining, offer 
minimum obstruction to passage of 
air, and meet or better NEMA 
specifications for safety. 


© Grease fittings, top-ball type, to 
be located for (1) easy accessibility 
(2) maximum protection against 
damage. 

© Fan guard openings to incorpo- 
rate distinctive design and to meet 


or exceed NEMA specifications for 
safety. 


@ Mounting feet to eliminate ex- 
cess bulk and weight, utilize steel’s 
strength to best advantage. Contours 
to present good appearance. 


Series 100 enclosures: totally enclosed Get complete details on these 
fan cooled, open drip-proof, splash- 
proof and weather protected, and 
totally enclosed non-ventilated. . . . write for Bulletin N-100-R 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


outstanding new motors today 





Open-type motors in the Howell Series 
100 line match their TEFC counter- 
parts not only in streamlined good 
looks, (see above right), but in diam- 
eter and mounting dimensions. Space 


llocations are simplified. 
en . o PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 
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Deca Switch 





for your selecting 
and control operations 


This direct-drive impulse-controlled 
stepping switch (reset type) is de- 
signed to perform control and select- 
ing functions in industrial and com- 
munication applications. 

The lightweight Deca Switch of- 
fers exceptional reliability and com- 
pact ruggedness, plus these added 
features: 

@ positive stepping action with spe 
cial locking device to eliminate 
bounce of wipers and off-normal 
contacts when the switch returns 
to the home position; 

e 4 banks of 11 contacts each; 

e such time-proven XY advantages 
as dust-free vertical wire banks, 
bifurcated wipers, dependable re- 
lease magnet mechanism, and 
long-wearing, case-hardened 
working parts with Parco-Lubrite 
rust-resistant, oil-retaining finish: 

e fast operate and release time. 
You can order XY Deca Switches 

in a wide variety of off normal and 

release magnet spring combinations 
to suit your specific requirements. 

Compact and light, the switches are 

4%,” long, 4” wide, 1144” high and 

weigh 201, ounces. 

Complete technical details are 
contained in Bulletin T-5001, avail- 
able on request. 
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STROMBERG-CARLSON 


A BIVISION OF GENERAL DYNAMICS CORPORATION 


TELECOMMUNICATION INDUSTRIAL SALES 
117 CARLSON ROAD, ROCHESTER 3, N. Y. 


owls 
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case, units are available with axial o1 
radial-type leads. Ohmite Mfg. Co.. 
3657 Howard St., Skokie. II. 
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MINIATURE RELAY UNIT 
OPERATES ON 25 . WATTS 


Tinymag, combining a sensitive mag- 
netic amplifier and a relay in a single 
package, will operate positively on a 
25 pwatt input signal. eliminating the 
need for preamplifiers. The signal re- 
quired to operate the relay is actually 





the input signal to the magnetic am- 
plifier. The relay can accept unfiltered 
d-c signals directly from a thermocou- 
ple, resistance bridge. photocell. syn- 
chro, or the detector of a radio receiver. 
The 2 cu in. unit is comparable in size 
to ordinary sensitive relays. 

\ feature is the absence of contact 
chatter as pick-up and drop-out are 
approached. This allows the unit to 
operate at full sensitivity in a 40 g 
shock. 20 g vibration environment with 
high reliability. 

Excitation required is 26 volts at 400 
cycles. with other voltages and _ fre- 
quencies available. Power consumption 
is a few milliwatts. Contacts are rated 
at 2 amp resistive per contact. with 
configurations available up to DPDT. 
Input signal impedance is a nominal 
2500 ohms. although higher and lower 
impedances can be designated. 

The unit is packaged in a 1 x 1 x 2 
hermetically-sealed drawn steel can 
with compression glass terminals and 
studs or other mounting arrangements. 
Operating temperature range is from 

55 to +100 C. Torwico Electronics. 
Inc.. 1090 Morris Ave.. Union. New 
Jersey. 
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EPOXY AND POLYESTER 
SOLVENT-STRIPPER 
Monastrip EP 


tively 


solvent-stripper effec- 
epoxy and_ polyester 
resins and does not corrode, discolor 


reduces 


or injure copper. aluminum, ferrous 
metals or resin-based enamels such as 
Formvar. Formex. and Rovar. 

Time required for dissolving resin 
from a component may be from 2 hours 
to 3 or 4 days, depending upon the size 


vided with two contact sets. each re- 


of the unit, the type of resin, the filler 
etc. No labor is required during the 
soaking period. Removal may be 
speeded up by mechanically removing 
as much excess material as possible 
and/or by scoring of the casing. 
Monastrip EP is non-flammable and 
requires no special equipment. Like 
most solvents. it is mildly volatile and 
ventilation precautions should be ob 
served. It does not deteriorate with 
age or use and requires replenishing 
only to offset loss due to evaporation 
and absorption. Removed resin solids 
can be strained off. Mona Industries 
Inc., 65 E. 23rd St., Paterson 4, N. J 
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SWITCH RESPONDS 
TO D-C PULSES 


The secode type 49 selector is an ele 
tro-mechanical switch responsive — to 
direct current pulses, designed to close 
its contacts only upon receipt of a 
specific sequence of pulses, rejecting 
all others. The digital selector is de- 
signed to respond to pulses with a 
minimum duration of 0.05 sec spaced 
0.03 see to 0.1 sec and occurring at a 
rate of 4 to 20 pulses per second. 
Maximum duration of pulses is not 
critical. Power requirement during 
pulsing is 5 watts, 

The combination of pulses which 
will cause the selector to close its 
contacts may be changed in less than 
one minute without the use of tools. 
Over 100.000 code combinations are 
possible. A typical pulse combination 
could consist of five pulses, followed 





by four pulses. six pulses, and three 
pulses, with a minimum spacing be- 
tween pulse groups of 0.25 sec. Any 
combination of pulses with a sum total 
of 41 pulses or less may be used. The 
selector may be set to respond to a 
single digit like “six” or a_ six-digit 
vombination like 5-4-3-2-1-6. 

Type 49HS-1 is provided with one 
pair of contacts which close in re- 
sponse to any single code combination 
to which it is set. Type #9HS-2 is pro- 
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/ [THE PEAK OF QUALITY 





\2o09. 1924 


It was in May, 1907, that Ferdinand Wetterberg 
founded New Jersey Wood Finishing Company. 
The years have seen the Vartex line broaden 
into today’s complete and comprehensive line of 
the most modern flexible electrical insulation 
products. Vartex is your assurance of quality 
with @ tradition. 
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RSIL 


the quality name for 
_-silicone electrical insulation 





Varsil has long been considered the ideal where dependable elec- 
trical insulation under sustained high temperatures is required. 
Available in two popular types—silicone rubber on Fiberglas... 
silicone varnish on Fiberglas—Varsil also offers improved moisture 
resistance, high dielectric strength, and low power factor. Both 
types of Varsil are available in full width, 36” rolls and in tapes 
slit to customer specifications. 


@ COMPLETE TEST DATA AVAILABLE ON REQUEST 
e@ AGENTS IN ALL PRINCIPAL CITIES 


New Jersey Wood Finishing Company 


MANUFACTURERS Or FLEXIBLE ELECTRICAL 


WOODRRIDGE, N. J. 


Varnished Cambric Cloth and Tapes 

Varnished “Fiberglas"’* Cloth and Tapes 

Varnished Silk and Silk Substitute 

Synthetic Resinous Tapes and Extruded Tubing 

Cable Wrapping Tapes 

Polyethylene, Sheets, Tapes and Extruded Tubing 

“VARSIL" Silicone Varnished “Fiberglas'’t 
Cloth and Tapes 


INSULATION 


“VARSLOT" Combination Slot insulation: 
Rag Paper and Vartex Varnished Cambric 
Fish Paper and Vartex Varnished Cambric 
Rag Paper and “Mylar’’* Polyester Film 
Asbestos Paper and “‘Mylar'’* Polyester Film 
Kraft Paper and ‘‘Mylar'’* Polyester Film 
Vartex Varnished “Fiberglas’’* and 
“Mylar'’* Polyester Film 

Special combinations available upon request 





* Mylar, Du Pont’s registered trademark {Fiberglas, Qwens-Corning Fiberglas registered trademark 
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by R. George Roesch 


Automatic Wire Processing 
with Standard Equipment 


When standard equipment can be _incor- 
porated into a system for automatically 
stripping, fluxing and tinning coil leads, the 
cost of such equipment is invariably much 
less than that of special equipment 


The benefits of mechanizing any operation 
ire (1) uniform quality, (2) fewer rejects 
and (3) lower inspection costs 





For example, using a standard wire strip- 
per such as illustrated, we have made auto- 
matic coil lead straightening, trimming and 
stripping equipment for Electric Auto-Lite, 
Ford Motor, General Electric, Westinghouse 
and others. (Note: Each system was de- 
signed and built to meet the individual re- 
quirements of the user.) 


A COMPLETE PROGRAM generally 
works out like this: 


1. Your Products and Your Present 
Methods are studied by our en- 
gineers, without obligation to you. 


2. When we are certain we com- 
pletely understand your needs and 
wishes, a Program of Engineering 
and Experimental Work will be 
submitted. (NOTE: Nothing will 
be undertaken until Proven Meth- 
ods have been experimentally de- 


veloped.) 


3. This Program will tell you (a) 
How Mach Time will be required 
and (b) The Maximum Cost of 
Engineering and Experimental 
Work. 


4. If you accept this program, the 
results must meet your own speci- 
fications. Otherwise there will be 
no charge made by us. 


mn 


Assuming the experiments made 
prove the job can be done, we 
will then submit Schematic Draw- 
ings and a Quotation for your 
consideration on all the equip- 
ment needed to perform the de- 
sired operations. 


If you are making Coils in large numbers, 
wed like to hear from you 


THE ERASER COMPANY, INC. 
1068 S. Clinton St., Syracuse 4, N. Y. 


It is said by Tin Research Institute that 
oldering of silver-plated contacts can be 
facilitated if the surfaces are first immersed 
na cold solution of 8% thiourea in 5% 
hydrochloric acid. 
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vided with two contact sets, each re- 
sponsive to a different combination of 
pulses. Type 49HS-3 has three contact 
sets and is responsive to three different 
pulse combinations and type 49HS-4 
has four contact sets and will respond 
to four different codes. 

The selectors are normally available 
with coils wound for 6/12, 24, 48, 110 
or 220 volts d-c and are also available 
with a built-in rectifier for operation 
from 117 volts a-c at 50 to 400 eps. 
Electrical Communications, Inc., 765 
Clementine St., San Francisco 3, Calif. 
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PILOT LIGHT TESTED BY 
PUSHING ON CAP 


Push-to-test pilot light enables testing 
of the bulb simply by pushing on the 
color cap. In the test position, there is 
a positive contact “feel,” eliminating 
doubt as to whether the unit is actually 
in the test position. 

The oil-tightness of this unit is main- 
tained in both the normal and depressed 
or test position. There are no wires to 
be broken since all internal connec- 





tions are pressure connections of silver- 
plated beryllium copper. These unit- 
occupy the same panel space as the 
standard Type T pilot light and can be 
mounted adjacent to one 
Square D Company, 4041 N. 
St., Milwaukee 12, Wisc. 
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LINEAR ACTUATORS USE 
STANDARD, INTERCHANGE- 
ABLE PARTS 


This line of 1080 modular linear actua- 
tors can be assembled from 64 standard 
parts to meet 90 per cent of aircraft 
actuator needs. The use of standard, 
interchangeable parts permits quick. 
low-cost assembly of actuators for speci- 
fic design requirements. 

The standard actuator components 
are grouped in three capacity classifica- 
tions or modules: L12—up to 350 Ib; 
Ll6—up to 1500 lb; and L20—up to 
3500 lb. All components within each 
classification are interchangeable. Com- 
ponents consist of motor, gear reducers. 
limit switches (including filter or ca- 





pacitor), accessory drive or transmitter, 
and screw jack. 

As an example of the variety of 
actuators made possible, classification 
1.16 comprises more than 100 different 
actuators which can be assembled from 
22 standard, interchangeable compon- 
ents as follows: low power, intermediate 
power or high power motor with each 
available in either a-c or d-c: low, in- 
termediate or high gear 
units; two limit switches or four limit 
switches ; 
ter: %46 in. screw jack (single, double 
or quadruple), %g in. ball jack, or % 
in. screw jack (single or double). Air- 
borne Accessories Corp., 1414 Chestnut 
Ave., Hillside 5, N. J. 
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reduction 


accessory drive or transmit- 


PROXIMITY SWITCH 


Designated 2FA1, this proximity switch 
can be mounted on a surface that ex- 
tends only 3% in. from the material 
which operates it. It is designed for 
use in detecting a ferro-magnetic object 
without coming into direet contact with 
the object. 

The switch has no moving parts. De- 
tection is accomplished by the object’s 
passing through a magnetic field set 





up directly in front of the switch’s 
sensing end. A signal flows through the 
magnetic circuit to operate a_ control 
relay which may be remotely located 
in a control panel. The relay may be 
operated up to 10 times per second. 
The unit cannot be accidentally set 
in action by ferrous chips. The switch- 
ing element and sensing unit are potted 
and enclosed within a heavy steel cas- 
ing to insure positive operation even in 
the presence of liquid coolants and in 
damp or dusty locations. An adjustable 
mounting bracket is furnished with 
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Boost DC power efficiency, cut costs 
with Westinghouse Silicon Rectifiers! 


. 2 3 4 5 6 7 8 a 
mM/M 
16 THs | 
Ahthiiht! 


— ~~ 


nhnhntin Ahnh atentit | 


Whether you use or manufacture DC power equipment for 
low or high-power applications, Westinghouse Silicon Recti- 
fiers offer you a way to step up power output efficiency yet 
save space, weight—and costs! 


Manufacturing economies through tremendous volume and 
engineering know-how permit Westinghouse to bring you a 
product that is unsurpassed for quality at the lowest prices 
in the industry. All Westinghouse Silicon Rectifiers meet 
Military Environmental Tests and are ruggedly designed to 
withstand a wide range of operating conditions. 


Westinghouse Silicon Rectifiers are ready for immediate 
delivery. Why not find out how they can cut DC power 
costs for you? Call your local Westinghouse Representative 
or mail the coupon now. 


you CAN BE SURE... iF ITS 
Westinghouse 
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WESTINGHOUSE SILICON RECTIFIERS 
HIGH & MEDIUM POWER 


Peak Reverse Maximum Current 
Number PIV (Max.) Current (Max.) at 150°C Case 
302 50-600 V 20 Ma 35 Amps 
303 50-600 V 10 Ma 18 Amps 
304 50-600 V 10 Ma 12 Amps 
322 50-500 V 40 Mz 110 Amps 
LOW POWER 
305 50-800 V 
320 50-800 V 


Thermal Drop 
Junction to Case 


1°C Per Watt 
1.5°C Per Watt 
2°C Per Watt 
3°C Per Watt 


1.6 Amps 
1.6 Amps 


5°C Per Watt 
5°C Per Watt 


15 
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Westinghouse Electric Corp. 
P. O. Box 868 
Pittsburgh 30, Penna. 


Will you please send me f 
Silicon Rectifiers No. (s 


ill information on Westinghouse 


NAME meinem 
TITLE__ 
COMPANY ms 
ADDRESS = 
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DO NOT BE ELECTROCUTED... 


“Ole 


A.C. POWER! 


WITH 





UNIVERSAL (hte Ges) 
INVERTERS 


for changing your storage 
battery current to 
A.C. HOUSEHOLD ELECTRICITY 
Anywhere . . . in your own car! 





mounted out 
of sight under 
dash or in 
trunk 
compartment! 





Especially designed for operating standard 110-volt 
AS. %” Electric Drill, 


@ Electric Soldering tron 

@ Electronic Test Equipment 
@ Electric Polisher 

@ Hand Vacuum Cleaner 


@ Portable TV Sets 
@ Tape Recorder 
@ PA Systems 

@ Electric Razors 





ms 


ATR inverter mounted in Car 


Se 





Using Electric Drill 





Soldering ground lead Splicing antenna lead-in 


“In many Cities, the use of 
commercial AC power for 
outside electric hand tools 
use is prohibited by law 
since AC line is grounded. 
ATR INVERTERS provide 
SAFE AC Power with no 
possible danger of being 
electrocuted. 





Tape Recording details of cal! 
SEE YOUR JOBBER OR WRITE FACTORY 





\ NEW MODELS + NEW DESIGNS 


DC-AC Inverters, 


\ NEW LITERATURE 
Auto Radio Vibrators 


“a” Battery Eliminators, 
American Tetevision & Ravio Co. 
Quality Products Since 1937 


i) SAINT PAUL 1, MINNESOTA, U. S. A. 
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each 


switch, to aid in locating the 
switch with respect to the means of 
actuation. 

Electrical data is as follows: excita 
tion—100-125 volts. 60 cps, 2 watts 
(nominal); output—switch “on”, 12 
volts d-c min into 250 chm _ load. 
switch “off”, 4 volts d-c max into 250 
chm load. Micro Switch. Div. Min- 
neapolis-Honeywell Regulator Co., 


Freeport, Ill. 


Circle No. 509, Reader Inquiry Service Cards 
on page 17 


COPPER-CLAD LAMINATE 
FOR PRINTED CIRCUITS 


Cu-246 is a paper-base grade laminate 
with a special plasticized phenol resin. 
The copper foil used is rolled copper. 
with a minimum purity of 99.5 per cent 
and has a surface adaptable for silk- 





screening. offset standard 


printing. or 
photoengraving. The laminate’s copper 


surface is also semi- 


plating. 


adaptable 
precious 


tor 
metal 
with minimum preparations. 

Cu-246 
cold-sheared 


precious and 
can be and 
thickness. It 
resistance 


cold-punched 
up to M« in. 
has good insulation and. 
after etching. has good surface resistiv- 
ity. The material is made in sheets ap- 
proximately 37 x 49 in. and in thick- 
0.020 to 0.250. in.. 
both sides. 
Norristown. Pa. 
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NYLON LOCKWASHER IS 
SELF-SEALING AND SELF- 
LOCKING 


Dubo-Ring nylon lockwashers are sym- 


metrical and have no threaded parts. 
thus can never be fitted incorrectly 
They are easy to fit over any 


type of 
screw or bolt. and no threaded part or 
tool is necessary for their application. 

The Dubo-Ring is made of Nylon, 6. 
a superpolyamide thermoplastic mate- 





rial that has many fine properties, in 
cluding its ability to cold flow unde: 
pressure. When a Dubo-Ring is placed 
over a bolt and the nut is tightened, it 
begins its cold flow action. The inner 
diameter grips into the threads of the 
bolt and nut and flows into the opening 
of the tapped hole. Simultaneously, the 
outer diameter flows over the outer 
edges of the nut. securely locking and 
sealing the nut. Neither vibration nor 
shock has much effect on this double 
locking action. As the nylon is forced 
into the screw threads of the nut and 
bolt, the danger of leakage is edimi- 
nated. It is actually a self-sealing and 
self-locking washer. 

When the nut is unscrewed, the 
Dubo-Ring comes away with it. It can 
be used over and over without dimin- 
ishing its locking and sealing powers. 
The lockwashers have uniform locking 
torque and low installation torque, with 
no galling or seizing on mating threads. 
The ring can also be used for electrical 
insulation. or to help control electrolytic 
corrosion as an insulator between dis- 
similar metals. 

Properties include: stable form up 
to 420 F; tensile strength: over 10,000 
psi; modulus of elasticity: 360,000 psi: 
specific gravity: 1.13. Nylogrip Prod- 
ucts, 449 Watertown St., Newton, Mass. 
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FLEXIBLE CUSHION 
COUPLING HAS RUBBER- 
TOOTHED SLEEVE 

For use wherever mechanical power is 
to be transmitted. the Sure-Flex flexible 
coupling has only three basic parts: 
two hub flanges and a two-piece rubbe: 
sleeve. The internal and external teeth 





et 


of the flexible sleeve mate with the 
flange hub teeth and lock tight unde: 
torque load without clamps or screws. 





The elastic rubber sleeve with two 
planes of engagement absorbs both 
angular and parallel misalignment. 


There are no rubbing or wearing sur- 
faces and no need for lubrication. 
All shock vibrations are absorbed and 









prevented from being transmitted by 
the coupling sleeve. High torsional 


flexibility of approximately 15 deg at 
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electrical wonder rubber OFFERS TRIPLE VALUE 


Performance! Versatility! Economy! In all three, Enjay Buty] is the world’s 
outstanding rubber value. In a wide variety of applications, Enjay Butyl 
rubber stands unmatched in its ability to resist ozone and corona, impact and 
abrasion, moisture and weathering... properties that contribute to the 
outstanding performance of Butyl-made products. 


Instrument transformers, underground service cables, high voltage indus- 
trial cables... in these, and many other electrical applications, Enjay Butyl 
out-performs and out-lasts all other types of rubber, synthetic or natural. 
Low-in-cost and immediately available, this truly wonder rubber may well be 
able to cut costs and improve performance in your products. For further 
information, and for expert technical assistance, contact the Enjay Company. 


Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Akron Boston * Chicago « Detroit * Los Angeles * New Orleans + Tulsa 
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Enjay Butyl is the greatest rubber value 
in the world . . . the super-durable rubber 
with outstanding resistance to aging « 
abrasion + tear « chipping « cracking 
ozone and corona + chemicals + gases » 
heat + cold «+ sunlight + moisture. 
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FELLOW VISIONARIANS: K&E Albanene® 
Paper keeps your originals clear for life. . 
operating costs. 


Tracing 
. Substantially lowers your 


K&E Albanene has more desirable working qualities than any other 
tracing paper. Its superiority begins with the stock—100% rag paper 
with the longest fiber in the business, made only for K&E. This gives 
Albanene its extraordinary tear strength with the greatest possible 
transparency. Original drawings stand up year after year under re- 
peated reproductions without damage or loss of clarity. 

Albanene is permanently transparentized with an inert synthetic resin 
exclusive with Albanene... accepts pencil and ink equally well. Ink 
lines never spread or feather. What you pay for stays in the paper. 


It will pay you in lower operating costs to specify K&E Albanene®. . . 
the largest selling tracing paper in the world. For other drafting or 
engineering equipment and materials also look to Keuffel & Esser Co. 
~your “Partners in Creating’’—who have served engineering for 
90 years. 


nb KEUFFEL & ESSER CO. New York. Hoboken, N.J., Detroit, 


Chicago, St. Louis, Dallas, san Francisco, Los Angeles, Seattie, Montreal 
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peak provides smooth 
transmission. 

Sure-Flex couplings are designed to 
tolerate, without wear, internal abuse 
or high resisting forces, angular mis- 
alignment of up to one degree, parallel 
misalignment of from '%2 to Me in., de- 
pending on shaft size, and free end- 
float up to 1g in., depending on size. 

Final assembly can be made without 
tools of any kind. Shaft alignment is 
checked from the precision-machined 
flanges. Halves of the split rubber sleeve 
slip axially into place. Declutching is 
accomplished by sliding one hub flange 
along its shaft until the sleeve can be 
slipped out of the hub flanges. Shaft 


torque power 


alignment does not need to be dis- 
turbed. There are no bolts to untighten, 
no covers, gaskets nor seals to remove. 
T. B. Wood’s Sons Co., Chambersburg. 
Pa. 
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HOLLOW SHAFT GEAR- 
MOTORS HAVE HIGH 
LOAD-CARRYING CAPACITY 


This line of hollow shaft gearmotors is 
designed to take advantage of the high 
load capacity in small center distances 
of double-enveloping worm gearing. By 
combining  double-enveloping 
helical primary, the 
gearmotors provide high output torque 


worm 


gearing with a 


— 


(Verma, . 
Adhd — —=g ie 
* 


ratings and compact housings. Large 


taper roller bearings are used on all 
shafts to lengthen service life. 

Hollow shaft mounting permits driv- 
shafts in any 


ing of position with a 


floating power unit. A simple torque 
arm ties the gearmotor down. The gear- 
motors are available to handle 1 hp to 
15 hp standard NEMA D-flange motors. 
Output speeds range from 7.3 rpm to 
525 rpm in 27 1750 
rpm from these 
standard speeds can be obtained on 


special order. 


increments with 


motors. Variations 


Load-carrying capacities are higher 
than from cylindrical 
worm gearing because of the hour-glass 


those obtained 
worm that meshes with a throated gear. 
The two gears. in effect, wrap around 
each other. All teeth in both gears are 
straight-sided and tangent to a common 
circle, and in contact the full depth of 
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DAWE 


aR Sete) itt 
INSTRUMENTS 


increase 


duction 
and Handy portable Type 1408 shown in use for quick 
routine measurements on a production line. 


Several other models are available for sound survey work and for accurate study 


= 
impli ove in developing ‘quieter products’. 
= Range of equipment includes Analyzers, Octave Band Filters and Recorders 


SOUND and VIBRATION METERS 


STROBOSCOPE DYNAMIC BALANCING MACHINE 
- Type 1250 


Type 1200 Shown 
For the rapid and accurate location and measurement of un 


A number of different models of this type of equipment are avail 
balance in rotating parts or assemblies. A more versatile instru 


able to permit observation of rotating or vibrating mechanisms * ment (Type 1251) for greater flexibility of application, a con 
4 sole model (Type 1252) and a model designed for single plane 


in slow motion without physical contact. Speed measurements are 
given as a direct reading. Range: 250 to 18,000 r.p.m. baiancing (Type 1253) are also available 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


Full Technical 
10514 DUPONT AVENUE «+ CLEVELAND 8, OHIO 

Data From: 
In Canada: Dawe Instruments Ltd., 1654 Bank Street, Ottawa 1, Ontario 


as 
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=» Bring us your difficult Nylon parts problems. U.S.G. specializes in 


difficult precision moldings— produces them by injection molding 
in volume production with accompanying cost economies. 


Produces them in Chemiseal Nylon (du Pont Zytel) which has 
the highest compressive strength, is the most rigid, has the best 
resistance to heat, abrasion, chemicals, solvents, oils and greases 
—and is the lowest priced of the standard Nylon compositions. 


Whatever your Nylon part requirements, check your methods and 
costs with U.S.G. “Know-how.”’ 


Or if your requirements are extruded stock—U.S.G’s new ultra- 
modern Extrusion Plant offers bubdle-free Nylon rod in diameters 
up to 3”; Nylon sheet and tape 12” wide in thicknesses from .002"’ 
to !,"’; Nylon pressure tubing from !."’ to '.’’O.D. in two types— 
for 1000 psi and 2500 psi. 


United States Gasket Company 
Camden 1, New Jersey 


U\nited 
S\itates 
Giasket Plates Dwisiou 


OF THE GARLOCK PACKING COMPANY 
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the teeth. One-eighth of the gear teeth 
are always in mesh and the resulting 
high area contact between worm and 
gear teeth spreads unit loads over a 
greater area. Cone-Drive Gears, Div. 
Michigan Tool Co.. 7171 E. MeNichols 
Rd., Detroit 12, Mich. 
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AIRCRAFT MINIATURE VANE 
PUMP CARTRIDGE 


This miniature vane pump cartridge 
will deliver 1.04 gpm at 1000 psi and 
10.000 rpm and an output of 0.6 hp 
and is less than 114 in. in diameter. It 
weighs only 2.5 oz. 

The cartridge can be manifolded ef 
fectively with servo valves, miniature 
piston hydraulic motors. and fhp elee- 
tric motors. Suggested uses: small radar 


drives. small computer drives, electronic 
cooling. fuel pumps. missile skin cool- 
ing. flow dividers. pressure lubrication 

Some features include: hydraulic bal- 
ance that eliminates pressure-induced 
bearing loads and assures maximum 
life with minimum maintenance; and 
minimum change in _ performance 
throughout life because optimum run- 
ning clearances are automatically main- 
tained by vanes and pressure plates 
that are self-compensating for wear 
Vickers Inc.. Detroit 32, Mich. 
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HIGH VOLTAGE MOTOR- 
GENERATOR SET 


Motors are available as large as 200 
hp. 4160 volts at 1200 rpm and genera- 
tors are available as large as 300 kw. 
4160 volts at 1200 rpm. The unit illus 
trated consists of a 200 hp high voltage 
motor of two-bearing design driving a 
two-bearing. 125 kw_ low-voltage 60 
eyele alternator. The machines. on a 
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sendable constant speed 
at less cost 


Here’s a motor with all the constant speed benefits of synchro- 
nous design at initial low cost — with the dependability of an 
induction motor. It’s the NEW SYNDUCTION motor, built 
specially for applications from 14, to 40 hp. 


DEPENDABLE ~— Now constant speed, regardless of load or 
voltage changes, is sure . . . depends only on frequency. Synduc- 
tion motor’s simple die-cast rotor has no brushes, collector rings, 
nor insulated rotor windings. 


LOW COST —Simple across-the-line control is all that’s needed 
Further, design permits use of frames smaller than usual reluc- 


tance-type motors. Purchase price is well below that of ordinary 
reluctance-type motors. 


ee 


Have You an Application Requiring: 
1. unvarying speed; 2, operation of several motors at fixed 
speed ratios; 3, adjustable speed with minimum variation at 
any speed setting? If so, Allis-Chalmers invites your inquiry. 
Contact your nearby A-C office, or write Allis-Chalmers, 
General Products Division, Milwaukee 1, Wisconsin, for 
Bulletin 51B8440. 


Synduction is an Allis-Chaimers trademark. 


ALLIS-CHALMERS 
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The LARGEST Selection of the SMALLEST 


ELECTROLYTICS 


is available from AEROVOX! 


and only from Aerovox can you choose from the widest 
selection of case styles and constructions in a complete range 
of low-voltage values. For small space applications... for 
transistorized assemblies...ALL your requirements for 
miniature electrolytic capacitors are available from Aerovox. 


TYPES TNE & TNED 


Preferred type subminiature electrolytics where 
cost, small size and long operating life are of 
prime importance in transistor assemblies. These 
tiny, low-impedance, low power factor units are 
furnished in film-lined glossy tubes with plastic 
end seals. Available in standard voltage ratings of 
3 to 50 vde with operating temperature range of 
—30°C to +65°C. Leads are firmly imbedded in 
plastic end seal and will not pull out or work 
loose under the most severe operating conditions 
Color coded end-fill and case marking denotes 
positive terminal 


S68 s. 6 *2-éi8: 9-9 


TYPES SRE, SREN, AND SRED 


Improved electrolytics especially suitable for 
cathode bypass applications, screen circuit filters 
and transistorized assemblies. Units tightly sealed 
in tubular aluminum cases available with external 
wax-impregnated cardboard insulating tube 
Exclusive end-seal provides greater creepage 
distance and assures positive electrical and 
mechanical contact. Standard dc voltage ratings 
from 3 to 150 volts. Operating temperz ‘ures 
from 0°C to 85°C 


TYPE XPP 


Miniature, hermetically-sealed, metal-cased tubular 
aluminum units designed specifically for maximum 
life where size and weight must be kept to a 
minimum. Exceptional shelf-life characteristics. 
Standard voltage ratings of 1 to 5 vdc and standard 
temperature range from —20°C to -+-65°C 
Available with axial leads only. 


TYPE PWE 


Miniature electrolytics encased in dense steatite 
tubes with special plastic end fill. Offering high 
capacitance at low voltages, these units are capable 
of handling full-size loads in industrial applications 
Standard voltages from 1 to 50 vde and standard 
operating temperatures from —20°C to +-50°C 


For detailed technical information write... 


Cees 


NEW BEDFORD, MASS. 


In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 
Export: Ad. Avriema, Inc., 89 Brood St., New York, N.Y. # Coble: Auriema, M 
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common welded steel base are con- 
nected by a flexible coupling. Doll pins 
ind pin holes are placed at four cor- 
ners of both alternator and motor base 
mountings which assures accurate 
alignment at all times. 

Alternators are available in either 
two-bearing. single-unit construction, 
or can be built in single or two-bearing 
close-coupled design for adaptation to 
commercial engines. A line of flexible 
couplings and bell housing adapters is 
available which enables the alternators 
to be attached to any appropriate en- 
vine with standard SAE bell housing. 

Motors are available only in two- 
bearing single-unit construction, but 
can be directly connected to a low 
voltage alternator or other equipment. 
Kato Engineering Company, 1415 First 
(ve... Mankato, Minn. 
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ELECTRO-MECHANICAL 
ROTARY CONTROL DEVICE 


Called the Rotary Compensator, it is an 
electrically controlled mechanical com- 
pensating device intended for making 
phase adjustment to a rotating shaft 
for indexing. positioning and timing of 
machine elements. 

The unit installs directly on a shaft 
similar to a gear o1 sprocket, and be- 
comes part of the drive linkage. It pro- 


vides a positive drive to the system 


while introducing the compensation 
factor in response to an electrical con- 
trol on the actuator. Compensation ac- 
tion is rated as a percentage of each 
revolution and represents an addition 
or subtraction of up to 2 per cent of 
the shaft rpm. 

The actuator can be energized for 
all or a part of each revolution. Unit 
is tested to operate up to 600 rpm and 
will carry a load based on the load rat- 
ing of a 12 pitch. 1% in. face cast iron 
gear. Torque rating is approximately 
100 in.-lb. The control action is positive 
in starting and stopping with response 
in less than ‘0 of a second. The actua- 
tors require 5 watts of power and are 
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with the exclusive 


Klein Shear Cutter 


Patent applied for 


207-5C shear cutting oblique plier 52 inches long. Will cut dead soft 
or extremely hard wire. Blade replaceable. Plier never needs sharp- 
ening. Regular cutting knives at the nose. Coil spring keeps jaws apart 
ready for use. 


KLEIN LONG NOSE 
SHEAR CUTTING 
PLIERS 


Here is the greatest advance in oblique cutters. This 
new Klein tool with shear blades is ideal for cutting 
hard wire such as tungsten filament or dead soft wire. 
Also recommended for cutting small bundles of wire. 
The shearing action assures easy, positive cutting 
at all times. 
Patent applied for 
Regular cutters at the nose give < > sefulness 
ae ees = . © 8! e added usefu ms 208-6C long nose shear cutting plier. A 6'/2- 
and convenience. Shear blade is replaceable. Plier inch long nose plier with shear blades. Will 
never needs sharpening. cut dead soft or extremely hard wire. Blade re- 
placeable. Plier never needs sharpening. Point 


This plier is supplied with a coil spring to keep the of nose 1/16-inch diameter. Coll spring keeps 
: oe a 5 jaws open ready for use. 
handles in open position. Can also be had with Plas- 
tisol dipped handles if desired. 


Write for full information 


ASK YOUR SUPPLIER Patent applied for 


Foreign Distributor: 208-6NC. Similar in design to 208-6C but re- 
International Standard Electric Corp. verse side designed to put a positive 3/ 16-inch 
New York hook on the end of a resistor wire. Smooth one- 
motion operation saves production time on 

every television or radio set. 


oof BM Ly Pron: 


7200 McCORMICK ROAD’ © CHICAGO 45, ILLINOIS 
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SAVE! wr 


THE RIGHT CONTROL 


ek De 


There is a right 
Furnas Electric con- 
trol for every job. 
Cost and space ad- St 
vantage can be ‘ 

yours by choosing Pie tT Ts 
the contfol design- 

ed for the motor. 


Furnas Magnetic Starters are available 
through Size 4 in 10, instead of the usual 5, 
different sizes from 1 to 100 hp. This pro- 
vides “‘In-Between” sizes, not otherwise avail- 
able, at corresponding price and space ad- 
vantages. 

See ee ee Se ee ee ee ee ee ee ee ee ee ee oe os ae oe ae ae ae at 


Drum Controllers—over 1000 models 
available from 1 to 10 hp. for whatever 
application you require. 


Oil Tight Push Buttons for every need. 
Standardization and _ interchangeability 
mean more combinations with fewer parts. 
Complete accessory line. 


Pressure Switches Limit Switches Foot Switches 


FOR MORE INFORMATION WRITE FOR BULLETIN 5411, 
1024 McKEE ST., BATAVIA, ILLINOIS 
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available to operate trom various powe: 
supplies. Actuators can be controlled 
directly from an electronic device fo: 
automatic control. 

Applications are: control of web 
register on packaging machinery and 
printing presses: timing of conveyor 
systems: indexing of feeding mecha 
nism on automatic machinery; averag 
ing rpm’s of systems driven by non 
synchronous motors. The MacKenzie 
Products Co.. 11 E. Wesley St., S 
Hackensack. New Jersey. 
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MINIATURE DIFFERENTIAL 
GEAR TRAIN 


Available in 3 shaft sizes. 4% in., %e in.. 
and 14 in. diam, it features interchange- 
able end gears which run concentric to 
the shaft within 0.00] in. With non- 
interchangeable end gears, this toler- 
ance is held to 0.0005 in.—on a produc- 
tion basis. Static friction is 4 per cent 


or less. Back-lash between any two 
gears is 7 minutes of an arc or less. 
The design utilizes anodized alumi- 
num spider gears. All other components 
are stainless steel. All materials and 
finishing of the differential are certified 
to meet or exceed applicable MII 
specifications. Extra protection is af- 
forded by strict adherence to quality 
control and applicable AGMA preci- 
sion standards. Lyndon Aircraft, Inc. 
140-32 Clifford St., Newark, New Jersey 
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SILICON RUBBER FOR 
—150 to 500 F RANGE 


Possessing high physical strength, low 
moisture absorption and good oil resis 
tance, SE-555 silicon rubber is suited 
for aircraft seals and gaskets for use 
in the —150 to 500 F range. Typical 
physical properties include 1600 psi 
tensile strength; 650 to 850 per cent 
elongation: and 200 to 250 pounds per 
inch tear strength. 

SE-555 meets or surpasses AMS 
3345 requirements for tensile and tea: 
strength, elongation. dry heat resist 
ance, compression set, and low tem 
perature flexibility. Because of its high 
strength and good processability, SE 
555 may be fabrieated and cured by 
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Insulate...Hold...Protect 


REG. U.S. PAT. OFF 


with §$COTCH Electrical Products! 


BRAND 


CONSIDER THE VARIETY: “Scotcn” Brand Electrical Products come in many forms 


.. each planned to do a specific job better, easier, more dependably: 


“SCOTCH” Brand Pressure-Sensitive Tapes (they stick at a touch!) insulate . . . strengthen 

.pad...hold... identify. There are thermosetting tapes for maximum adhesion 
and varnish resistance... tapes with temperature performance ranges from Class O 
to Class H . . . tapes that offer dielectric strengths up to 19,000 V . . . others to fill space 
requirements down to .002” thin. There are rigid and flexible epoxy resins for embed- 


ment, encapsulation, and dipping. 


DEPEND ON THE QUALITY: All “ScotcH” Brand Electrical Products are designed 
and formulated with valuable non-corrosive features in 3M’s own laboratories— 
America’s most progressive electrical insulation laboratories. Constant quality control 
assures you that when you design with “ScoTcH” Brand in mind, the product functions 
the way you want it to. 


INS ULATE... 
HOLD... 
PROTECT... 


WANT TECHNICAL ADVICE 2 Ask for a 3M Sales Representative to call. ra 
He is trained and experienced to assist you in developing and planning your a ee 
insulation requirements. Send for free catalog of ““Scotcn” Brand Electrical 

Products with performance characteristics and specification data. Just write 

on your letterhead to 3M Company, 900 Bush Avenue, St. Paul 6, Minn., 

Dept. BY-117. 


SCOTCH Electrical Products 


BRAND enOOUC? o, 
‘, 


ee 
The term “SCOTCH” is a registered trademark of Minnesota Mining and Manufacturing Company, St. Paul 6, Minn. XY 
Export Sales Office: 99 Park Ave., New York 16, N.Y. In Canada: P.O. Box 757, London, Ontario "eseanc™ 
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all conventional methods of handling 


silicone rubber. It may be molded in 
thick section components or extruded 
with wall thicknesses to 10 mils. 


[ypical applications include boots 
and bellows, forming blankets, and 


various seals for firewalls, bomb-bay 
doors, wheel and camera wells, 
hatches, and windows. It can be tinted 


to obtain an unlimited variety of colors 
including white and can also be com- 

MODEL GS pounded with fillers to obtain hardness 
greater than its normal 50 durometer. 
Silicone Products Dept. General Elec- 
tric Company, Waterford, N. Y. 
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INDUSTRIAL TRIODES 
WITH “K” GRID 


Two heavy-duty rf amplifier and oscil- 
lator triodes, Types 6960 and 6961 are 
TORQ for use in industrial rf generators and 
Pin te) 540 L as communications transmitters. 'ype 
6960 is the water-cooled version and 
[ype 6961 the air-cooled version, and 


JNA F" 


eG 


ay SIMPLICITY 


PLUG IN ELECTRICAL CONNECTIONS 


both feature the manufacturer's “K’ 
(No slip-rings, no brushes) 


grid. This grid design reduces primary 
and secondary grid emission. 

In class C operation, the “K” grid 
permits high grid dissipation ratings, 
resulting in higher plate power output 

with intermittent industrial loads. Max- 
Save — up to 41% on space imum ratings apply up to 30 mc. Am- 
° srex Elec ic Corporation, 230 Duffy 
— up to 33% on installed cost perex Electronic I ’ 
P Avenue, Hicksville, Long Island, N. Y. 
Here’s a new concept in electro-magnetic clutches that add an ee ae ae a ae 


on page 17 
even greater range of application to the already comprehensive 


Stearns line of over 100 standard clutch and clutch-brake com- TRANSISTOR 


binations. Stearns can serve your needs on equipment ranging TRANSFORMERS 
from business machines to ball mills — and larger . . . will also This 


custom-design units to your specific requirements. sealed, transistor transformers is avail- 
able in two types for audio and recti- 


For complete data on the new fier purposes. The audio transformers. 


line of miniature, hermetically 


a a ranging in size from *%4 in. x 4%4 in. 
GS” line, call your local Stearns x % in. to 134 in. x 15 in. x 156 in., 


BRAKES representative ... or write for are miniaturized by the use of very fine 
SS oe Bulletin 503E. 2% wire wound on nylon forms with nickel- 


ELECTRIC CORPORATION LE st! 


120 NORTH BROADWAY « MILWAUKEE 2, WISCONSIN 


4 > CLUTCHES val ‘ } 
‘scorn 9 SSS oo 
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AT CHICAGO BLOWER COMPANY 


We 
% 


DIEHL motors increase product acceptance 


To back up their reputation for first-quality design and work- 
manship in the manufacture of heating ventilating, air- 
conditioning and exhaust systems, Chicago Blower Company 
Chicago, IIl., relies on top-flight manufacturers for certain 
equipment components 


“Insofar as the all-important power drive is concerned’’, says 
Chicago Blower’s President, Fred H. Gohl,’”’... we feel we 
are giving our customers the very best when we give them 
a DIEHL motor.” 

In more than ten years of DIEHL motor use, Mr. Gohl 
knows of no instance in which there has been a failure. And 
he is enthusiastic about the nationwide chain of DIEHL 
authorized service stations which are never farther away than 
the nearest telephone if maintenance or repairs should be 
needed. These two factors, he says, have definitely contributed 
to the increased acceptance of their products and explains 
why Chicago Blower is a consistent user of DIEHL motors. 


This is another example of how a forward-looking manufac- 
turer turned to DIEHL for help in building equipment of 


superior design and performance. With almost three 
of a century of experience in producing better 
varied classes of industry, DIEHL will gladly help you meet 
your motor needs. We will work closely with you to 
the right motor—at the right time 


quarters 


motors for 


provide 


at the right price. 


> 


DIEHL MANUFACTURING COMPANY 


Electrical Division of 
THE SINGER MANUFACTURING COMPANY 


Finderne Plant, SOMERVILLE, N. J. 
Please send me Consolidated Motor Catalog and 
No. EM-11—3540 
_] Please have a DIEHL representative call 


NAME__ 
COMPANY 
STREET 


Baltimore * Chamblee, Ga. * Charlotte * Chicago * Cincinnati * Los Angeles * Milwaukee * Needham, Mass. * New York * Philadelphia + Syracuse 
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> BEFORE 
RIVETING 


... check with Milford Engineers ! 


Riveting raises special problems and requires special 
skills. You must have the right type and size rivet 
for each application, or the results can be costly . . . 
in production and in profits. When you're faced with 
a riveting problem, let Milford engineers lend a hand 
before designs are fixed! 


To improve product appearance and strength 
... to take full advantage of automatic assembly 
...to cut delivery time and production costs 


—get in touch with Milford first! 
MILFORD 


MILFORD RIVET 
& MACHINE Co. 


MILFORD, CONNECTICUT e@ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF 
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steel laminations. They are designed to 
withstand the shock and vibration re- 
quirements of MIL-E-5400. 

The transformers have been wound 
to match the impedances of commonly 
used audio transistors such as_ the 
2N43, 2N109, 2N68, 2N156, 2N256, 
2N186, etc. Three classes of transform- 
ers including input, driver, and output 
transformers are available. 

In addition to the above, a line of 
miniature’ rectifier transformers is 
available which operate from 115 volts, 
60 cps to deliver 5, 10 and 15 volts in a 
full-wave rectifier circuit. A dual-output 
unit will furnish 22.5 and 3 volts. These 
transformers satisfy a need for a tiny 
rectifier transformer for use in transis- 
tor equipment and will withstand a 
1000 volt rms_primary-to-secondary 
breakdown voltage. Ferrotran Electron- 
ics Co., 693 Broadway, New York 12, 
mM. 2. 
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BINARY TIME CODE 
GENERATOR 


Model DC-103 binary time code gen- 
erator is designed to produce a serial 
output of one synchronizing pulse fol- 
lowed by eight bits of binary coded 
d-c timing signals per second. The total 
number of binary coded time signals 
produced is 128. The binary pulses 
identify each second of time (using 
pure binary notation) while the syn- 
chronizing pulses identify the begin- 


ning of each second. The reference 
pulse is readily identified since it is 
three times the width of the coded 
pulses (minimum code pulse width is 
30 millisee). The pulse voltage levels 
are not critical. since a pulse signifies 
an on-off condition rather than an ab 
solute value. 

The D-C-103 contains a provision to 
allow checking the accuracy of each 
second of time by a_ pulse interval 
method. The time pulse generator is 
of the electro-mechanical type, con- 
sisting of a commutator switch and a 
binary code disc driven by a self-con- 
tained 28 volt d-c motor which is 
shielded and equipped with a_ radio 
noise filter. 

The unit is small, shock mounted 
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Now the famous Allen-Bradley Type J (2 watt) and the smaller 
Type G (1% watt) variable resistors are available encapsulated in 
epoxy resin... completely sealed. The operating shaft is provided 
with an “O” ring—to prevent moisture and detrimental vapors 
getting into the control. This new construction provides your crit- 
ical circuits with the reliability and unequalled performance of 
Allen-Bradley’s solid hot molded type resistor elements .. . plus 
the extra protection of epoxy encapsulation. 


These famous Allen-Bradley variable resistors give you smooth 


control—without abrupt resistance changes. ‘ ‘Noise” characteris- 


tics are extremely low, and improve with long use. These controls 
can be supplied in single, dual, and triple units, with shaft varia- 
tions and standard or special resistance tapers—as you may require 
Please write today for complete information. 


anngast™” 


SOLID HOT MOLDED 


VARIABLE 
RESISTORS 


ELECTRONIC COMPONENTS 


Allen-Bradley Co. 
222 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada: 
Allen-Bradley Canada Ltd., Galt, Ont. 
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| 
TEMPERATURE 


COEFFICIENT CHART You can obtain greater precision with Allen-Bradley 
>_> ALLEN-BRADLEY TYPE TC 


eee = temperature compensating capacitors ...-much more 
Characteristic N 750 — accurate than conventional units ... more accurate than 
Pout F258 the requirements of MIL or RETMA specifications. 

Allen-Bradley is able to assure this accuracy by pro- 
ducing its own ceramic bodies. Years of experimenta- 
tion, thousands of tests, and meticulous compounding 
enables Allen-Bradley to provide the exact characteris- 
tics you require. The accompanying temperature co- 
efficient curve—typical of all Allen-Bradley temperature 
compensating capacitors—illustrates how precisely these 
characteristics are maintained. 

Allen-Bradley temperature compensating capacitors 
are available from 2.0 to 510 mmf with eleven different 
temperature characteristics from P-100 to N-1500 in 
tolerances of +5%, 10%, and 20%. Use these quality 
ceramic capacitors—they cost no more—and they will 
give you a more stable product. 
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Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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Temperature °C. 


In modern laboratories, Allen-Bradley physicists conduct 
exacting tests on ceramic dise capacitors. The data accumu- 
lated from many thousands of tests—both electrical and 
physical—enables Allen-Bradley to produce ceramic disc 
bodies with exact temperature compensating characteristics. 


ALLEN-BRADLEY 


RADIO, ELECTRO AND ee COMPONENTS MC ~ 


a 





Bea @aneanaweSeFSE to 125 ¢ 


The distance between leads 


and designed to withstand environ- 
mental conditions such as: —65 F to 
+170 F; 75 g acceleration along major 
axis; 30 g shock on any axis; and 15 
g vibration. It is enclosed in a hermet- 
ically-sealed container and_ electrical 
connections are made through hermet- 
ically-sealed plugs. G. M. Giannini & 
Co., Inc. 918 East Green Street. 
Pasadena 1, Calif. 
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SILICON ALTERNATES FOR 
IN91T GERMANIUM DIODES 


These silicon diodes are comparable in 
cost and electrical ratings to the 1N91. 
IN92 and 1N93 germanium diodes, and 
suitable for power supply application. 
High temperature capabilities to 85 C 
and lower leakage values are among 
the advantages these diodes hold over 
the diodes they supplant. 

The SD-91, SD-92 and SD-93 diodes. 
are of all-welded construction, hermet- 


ically sealed, and feature a PIV range 
from 100 to 300 volts. Maximum recti- 
fied d-c current ranges from 100 to 150 
ma at 85 C ambient. The rectifying 
barrier is formed by the fused-junction 
principle. Pigtail leads are firmly 
welded to the terminals of the shock- 
proof housing. International Rectifier 
Corp., 1521 East Grand Ave., El Se- 
gundo, Calif. 
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MINIATURE WIRE-WOUND 
RESISTORS FOR PRINTED 
CIRCUITS 


Two miniature precision wire-wound 
resistors, the P-2 and P10S, are de- 
signed to meet the size and mounting 
requirements of printed circuits. Both 
resistors are fixed, non-inductively wire- 
wound types sealed in epoxy resin and 
suitable for operation in ambients up 


NOVEMBER 1957 


ANNOUNCING 


. . . REDUCE space requirements . . . REDUCE assembly time . . . REDUCE rejects! 


ifiaturization. Our Factory and Field Engineers will assist you with unusual or specific applications 


ere miniaturization is a must. Write today for complete descriptive literature and samples. 


HERE ARE SOME OUTSTANDING 
FEATURES AND CHARACTERISTICS 


VOLTAGE RATING: 300 Volts O. D. CONDUCTOR: .006 
TEMPERATURE RANGE: —90°C to + 250°C INSULATION: Teflon 
AWG SIZE: +36 WALL THICKNESS: .0045” 
STRANDING: 7/44 (4% SPC) SPARK TEST: 1000 Volts RMS 


O. D. FINISHED WIRE: .015 


lontelele INSULATED WIRE COMPANY, INC. 
198 MAIN STREET TARRYTOWN, N. Y 


PACIFIC DIV.: 1516 N. GARDNER ST., LOS ANGELES, CALIF 
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GAMEWELL 


Sinusoidal Precision 
Potentiometers 


A specially designed oblong resist- 
ance element rotating under 4 
wipers generates precision sine and 
cosine voltages, proportional to the 
sine or cosine of the shaft rotation 
angle. Functions produced to an 
inherent accuracy and smoothness 
unobtainable by other resistive 
methods. Can replace eccentric 
gears, cams and complicated 
mechanisms in computing, 
analyzing, navigational 
and control systems. 
Send for technical data! 
Functional detail, dimen- 
sions and_ specifications 
will help you apply. 
THE GAMEWELL COMPANY 
Newton Upper Falls 64, Mass. 
RL-14mS* 


GAM WEL" 43/8" diameter 


TT LMA US tee steer, 


Ceramics 
... especially 
adapted to 
automatic 


assembly 
processes... 
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Wisconsin Porcelain Com- 
pany’s manufacturing processes 
make it possible to obtain a great 
degree of accuracy on porcelain, 
refractory, steatite and filter body 
parts. 


The uniformity and toughness 
of Wisconsin ceramics give you 
a closer fit, faster assembly and 
reduced costs. 


If you are redesigning your 
product — our engineers can 
recommend the proper ceramic 
body for your needs. 


Send us a sample or blueprint 
and tell us your requirements. 
We will be glad to quote prices 
and delivery. 

Serving Electrical and Electronic 

Industries since 1919. 


WISCONSIN 
PORCELAIN (J) COMPANY 


115 Market St. 
Sun Prairie, Wisconsin 
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to 125 C. The distance between leads 
is closely controlled for manual or auto- 
matic insertion in printed circuit 
boards. 

The P-2 is only *%4 in. long and 64 
in. diam. Termination is by means of 
two No. 20 axial leads at one end of 
the resistor. Resistances up to 200,000 
ohms may be supplied to tolerance as 
close as 0.1 per cent. The power rating 
for 1 per cent tolerance has been tenta- 
tively established at 0.3 watt for a 
125 C ambient. 

For higher resistance values the P10S 
resistor, 142 in. long and 14 in. diam, 
is recommended. It is provided with 
specially formed No. 20 axial wire 
leads at each end of the resistor. The 
resistor will lie flat on a printed cir- 
cuit board for vibration and shock re- 
sistance. Resistances up to 1 megohm 
may be supplied to tolerances as close 
as 0.1 per cent. The power rating for 
1 per cent tolerance is 0.5 watt for a 
125 C ambient. Shallcross Manufactur- 
ing Co., 520 Pusey Ave., Collingdale. 
Pa. 
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VERNIER POTENTIOMETER 


Type 85-A Verni-Pot is a voltage di- 
vider consisting of two switch-con- 
trolled decades of high-accuracy fixed 
resistors, together with a_ precision 
wire-wound potentiometer for continu- 
ous interpolation between decade steps. 
This combination provides linearity ac- 
curacy to better than one part in 10.- 





000 and resolution of more than 0.002 
per cent. Control is provided through 
three coplanor dials mounted on coax- 
ial shafts, enabling the unit to be 
mounted in a single “46 in. diam 
panel hole. 

A locking device is provided on the 
dial of the interpolating potentiometer 
to prevent accidental changes in the 
dial setting. The decade dials are 
keyed to their shafts, providing a fast 
and accurate correlation of the internal 
circuit with the dial calibrations when 
replacing the dial after mounting. 

Less than three turns of the dial 
cover the full range of the resistance 
decades, which provide range and res- 
olution equal to a conventional 100- 
turn helical potentiometer. When 
mounted, the 3 in. diam case extends 
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which CaPlug will protect your product best? 


WANT TO SEAL OPENINGS IN A JIFFY? 


Tapered (non-threaded) CaPlugs can be 
used as caps or plugs, inside and outside of 
threaded or plain fixtures. Just push them 
on... or push them in. Costing less to buy, 
these versatile closures cost less to apply. 
Time studies show that tapered CaPlugs 
save up to 500% in labor costs. 


WANT TO ADD SALES APPEAL ?. 


Colorful CaPlugs spruce up your product 
and reflect the care you have taken to keep 
delicate systems free of dirt, moisture or 
foreign matter. This Bristol air control 
instrument is a good example. Says The 
Bristol Company, “They are sturdy enough 
so that they are not accidentally dislodged, 
but are still easily removable.” 


NOVEMBER 1957 


WANT TO KEEP FITTINGS UNDER WRAPS? 


See how CaPlugs seal out dust and protect 
fittings of this refrigeration valve during 
shipment. Says Automatic Machine Prod- 
ucts Sales Co., “It is important that the 
valve be free from contamination, since a 
large percentage of refrigeration systems 
are hermetically sealed and guaranteed for 
five years. CaPlugs are easy to install and 
afford the protection we desire.” 


CAPLUGS FIT PRACTICALLY ANY 


WANT TO PROTECT DELICATE THREADS? 


Kiekhaefer Corp. guards the threads on the 
“Ride Guide” steering controls of its Mer- 
cury outboard motor with threaded style 
CaPlugs. Here’s long-lasting protection . . . 
the customer can reuse the CaPlugs when 
storing his motor. Made of tough, flexible 
Polyethylene, CaPlugs are especially kind 
to threads and polished surfaces — will not 
collapse, chip, break or shred. 


CLOSURE NEED YOU CAN NAME. 


Ten standardized designs (both threaded and non-threaded) are stocked in over 500 
sizes to give you low-cost protection for tubing, fittings, valves, hydraulic components 
and machined parts of every description. Your immediate requirements can be met 
promptly with “off-the-shelf” deliveries from a multi-million inventory. 


| MAIL THIS COUPON FOR FREE CAPLUG SAMPLE KIT 
NER acer ou ey re Ot) 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC., 2201-3 Elmwood Ave., Buffalo 23, N.Y. 


RUSH a free CaPlug sample kit, literature and prices to us, without obligation. 
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Industry after Industry Benefi 
from the Advantages of 


KILLARK 


ELECTRICAL FITTINGS 


Killark Alumalloy fittings offer much in the way of have- your-ci ike-and- 
eat-it kind of advantages. Take, for example, their weight. The ‘y re light, but 
they re also strong—rugged enough to do a man-size job (because they're cast 
at high pressures from an exclusive aluminum alloy). They're rust and cor- 


rosion proof, too—unaffected by any kind of weather. Also safe and non- 
sparking. 


These are just a few of the reasons why more and more original equip- 
ment manufacturers are turning to Killark. Can you use these features to 
good advantage to protect the quality and performance of your equipment? 


L. This Portable Oil Rig—127 ft. high—by Franks Mtg. Co. of Pampa, 
Texas. tele ‘scopes into two pieces for transportation on its own wheeled 
chassis. That’s why the choice of Killark vapor-proof fixtures, conduit bodies, 


switches and plugs and receptacles is important. LIGHTWEIGHT 
Phey add little to the total weight, while contribut- PORTABILITY 
ing rugged durability to the electrical system. 


7a The world’s largest sandpaper manufacturing 
unit is controlled by Killark Alum: illoy Safety Stop 
Switches. Like so many original equipment manu- 
tacturers, this company (Minnesota Mining & Mfg. 
Co.. St. Paul) was looking tor electrical fittings that 
offered guaranteed performance. Killark Alumalloy 
Fittings gave them this assurance 
of 100% dependability plus (1) rust 
1 corrosion resistance, (2) light- 
weightness and (3) strength well 
bevond the call of duty. 


ana 


<>. Wherever there’s moisture 
there's likely to be rust. That's why 
the C. V. Hill Co. of Trenton, N. J. 
specifies Killark Fittings as OEM : 
components in their commercial refrigeration equipment. Killark eee Serer 
fittings are made of rust and corrosion resisting aluminum. . % 


4. In drive-in movies, year-round comfort can mean year-round 


income. More and more drive-ins are installing weather- -protected S MOISTURE RESISTANC 
Killark junction boxes for their heater installations—and round-the- 


calendar entertainment. Killark offers non-rusting cast aluminum; 
water-tight, spring-loaded lid; single or two-gang styles. 


WEATHERPROOF PROTECTION 


ELECTRIC MANUFACTURING COMPANY 


Vandeventer and Easton Aves. St. Louis 13, Missouri 


Atlanta 69 Mills St., N. W. Dallas 1901 Griffin St. Philadelphia 2014 Chancellor St 
SALES OFFICES and Boston 49-51 D St. Denver 1073 Galapago , Pittsburgh 4830 McKnight Road 


Buffal 278 Joh St. 
WAREHOUSE STOCKS ie 1528 West aioe St. Detroit 8319 Mack Ave. San Francisco 714 Harrison St 


Cincinnati 1031 Meta Dr. Los Angeles 412 Seaton St. Seattle 4130 First Ave., So 





Baltimore 11 W. 25th St. Kansas City, Mo. 616 W. 26th st. | New York 600 W. 181st St. 
SALES OFFICES Columbus 390 McCoy St. Minneapolis 826 Andrus Bldg. | 


Sales Offices and Warehouse Stocks throughout Canada 





57%, in. behind the panel. Electrical 
specifications are: resistance accuracy 
+0.05 per cent of full scale resistance: 
linearity +0.01 per cent; resolution 
0.002 per cent or better; power rating 
5 watts; frequency range to 1 ke. 
Standard resistance value is 10,000 
ohms. Research Instrument Corpora- 
tion, 7962 S. E. Powell Blvd., Portland 
6, Oregon. 
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DOUBLE-SURFACED WATER- 
REPELLENT TRACING CLOTH 


This specially prepared, double-sur- 
faced water-repellent white tracing 
cloth allows unchanging parts of a 
drawing (such as_ building _ shells. 
streets, etc.) to be drawn on one side 
of the cloth, and details which mav be 
subject to repeated revision to be 


aa 


fart) 


drawn on the other side. Erasures are 
made easily on the detail side. without 
danger of removing information trom 
the other side. 

The cloth is impervious to perspira 
tion stains and water spotting. and can 
be cleaned with common solvents with- 
out damage. It can take pencil lines a+ 
hard as 9H and repeated erasures with 
out surface damage. Available in all 
sheet sizes. and 20 yd. rolls. 30, 36. o1 
12 in. wide. Charles Bruning Company. 
Inc.. 4700 Montrose Ave., Chicago 41. 
(il. 
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ALUMINUM-FILLED EPOXY 
RESIN COMPOUND 


\luminum-filled epoxy resin compound 
is supplied in self-metering tubes to 
give convenience and economy in its 
many applications. METALSET A4 a 
resin-catalyst system, comes in two 
collapsible tubes. The proper propor- 
tions of resin and low-toxicity catalyst 
ire accurately measured by squeezing 
out identical lengths of each material 
from its tube. The two different 
colored components are then mixed to 
1 uniform color. 

Metalset A4 can be used as a 
smoothing and caulking compound, and 
a patching material for metals, wood 
and plastics. Compounded from the 
same materials used for cementing ait 
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CLEVELITE 


The “quality” name for PHENOLIC TUBING! 
PROVEN PERFORMANCE . . . LOW COST 


Clevelite meets the most exacting specifications of the 
electrical industry. 


Uniformity, high insulation advantages and inherent 
ability to hold close tolerances . . . good machinability 
and high resistance to moisture . . . ensure better 
product performance. 


Insist on Clevelite for collars, cores, spacers, bushings. 
insulators and similar applications. 


Available in diameters, wall thicknesses and lengths as 
required. 


FAST, DEPENDABLE DELIVERIES! 


Send for our latest Clevelite brochure 


Why pay more? For quality products ... call CLEVELAND' 


“Reg. U.S. Pat. off 


THE 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT + MEMPHIS + PLYMOUTH, WIS. - OGDENSBURG, N.Y. - JAMESBURG, 4). - LOS ANGELES 


ABRASIVE DIVISION at CLEVELAND, OHIO 
Cleveland Container Canada, Ltd., Prescott and Turonto, Ont 


Representatives: 
T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, WN. j 
S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. | 
PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO 
IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 


7k 
R. 
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8 Ibs.-IN. 








































10 STANDARD 
CLUTCHES 


to cut your costs! 


for OVER-RUNNING 
BACKSTOPPING + INDEXING 


Proven in hundreds of applica- 
tions —Time after time Precision- 
spring Over-running Clutches have 
outperformed other clutches at 
higher speeds with longer life and 
less maintenance—at lower cost. 


10 standard models now in stock 
— Today you can get all the 
advantages of Precisionspring 
Over-running Clutches right off the 
shelf. Standard models in 8 to 200 
Ibs.-in. torque Capacities are 
available to help you improve your 
product by replacing the clutching 
device now being used. 


~ ¥ 
90 Ibs.-IN. ~ 

SY 
we 


All Illustrations 
Actual Size 


Get your copy of Bulletin SP-20 
—If you are now producing any 
kind of mechanism that must over- 
run, backstop or index you will 
want to check all the facts about 
these cost-saving Standard 
Precisionspring Clutches. 
Bulletin SP-20 gives com- 
plete engineering informa- 
tion. Write to the home 
office, 1145 Galewood 
Dr., Cleveland 10, Ohio 
—or phone GLenville 1-4800. 


MARQUETTE METAL PRODUCTS DIVISION 


CURTISS-WRIGHT 


CORPORATION © CLEVELAND 10, OHIO 


Branch offices in 
NEW YORK © PHILADELPHIA 
ROCHESTER * LANSING 
CHICAGO + DAYTON © TULSA 
HOUSTON + LOS ANGELES 
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plane components together, it can be 
used as an adhesive material for bond- 
ing metals, wood, and glass. 

It is water and oilproof, resists 
acids and alkalis, and is nonflammable. 
It can be applied to vertical surfaces 
without sagging and does not lose this 
quality even after extended storage. 
Following addition of the catalyst, the 
material hardens at room temperature, 
or for quick repairs, with the addition 
of slight heating. Smooth-On Manu- 
facturing Co., 572 Communipaw Ave., 
Jersey City 4, New Jersey. 
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DIFFERENTIAL PRESSURE 
TRANSDUCER 


Model P3D magnetic reluctance-type 
pressure transducer measures low dif- 
ferential pressures at line pressures up 
to 5000 psi. It is offered in full scale 
ranges from 3 in. water up to 500 psid, 
and makes possible static and dynamic 
pressure measurements accurate with- 
in +1 per cent full scale. Indicating, 
recording, and control systems com- 
patible with inductance-ratio input de- 
vices may be used with the Model 
P3D. 

The pressure sensing element is a 
diaphragm, magnetically coupled to a 


pick-off system embedded in the body, 
resulting in good mechanical rigidity 
and ability to measure the high fre- 
quency components of pressure tran- 
sients. Mildly corrosive liquids and 
gases may be admitted directly to both 
sides without the necessity for fluid 
isolation. 

Features include symmetrical Type 
416 stainless construction, low pres- 
sure chamber volume, and _ positive 
overload protection in both directions. 

Specifications include: range 0.1 
to +500 psid; overpressure: 100 psid 
or 200 per cent range, whichever 
greater; zero shift with line pressure: 
less than 1 per cent full scale; line 
pressure: 5000 psig max; accuracy: 
linearity—max departure from best 
straight line within +1 per cent of 
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Waldes Truarc Rings speed assembly, facilitate maintenance, 
improve performance of new automatic calculator 


CRESCENT RING SPEEDS 
ASSEMBLY, DISASSEMBLY 


Main clutch utilizes radially 
installed series 5103 crescent 
ring for rapid assembly and 
disassembly. Ring’s low pro- 
truding shoulder provides nec 


essary clearance between ring 


and the two studs. The main 
clutch operates each time a 


THE New MARCHANT DECIe MAGIC Deci-Magic control key is 


depressed. 
automatic-decimals calculator made by Marchant Calcu- 


lators, Inc., Oakland, California. 


LOCKING PRONG RINGS PERMIT SIMPLE DESIGN. Shift slide assem 


bly uses two Truarc series 5139 bowed locking prong rings to lock the parts 


E-RING SECURES PARTS AGAINST SPRING together in a sliding fit. Precise amount of spring tension prevents objection- 
THRUST. Slip clutch assembly uses Truarc series 5133 able wobble and noise, permits the key to slide smoothly in operation. Easy 
E-ring to hold parts on shaft. Functioning of the assem radial assembly and disassembly of rings facilitates field maintenance and 
bly is dependent upon the ring’s ability to withstand repair. Alternative construction would have required cut washer 


spring 
thrust exerted by the heavy barrel spring. washer and hairpin-type spring clip on each stud 





Whatever you make, there’s a Waldes Truarc Ring de- rials through to the finished product. Every step in manufac- 
signed to save you material, machining and labor costs, ture watched and checked in Waldes’ own modern plant. 


and to improve the functioning of your product. Field Engineering Service: More than 30 engineer- 


In Truarc, you get ing-minded factory representatives and 700 field men 
Complete Selection: 36 functionally different types. are at your call. 

As many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. All types avail- 
able quickly from leading OEM distributors in 90 stock- 
ing points throughout the U.S. and Canada. 


Design and Engineering Service not only helps you 
select the proper type of ring for your purpose, but also 
helps you use it most efficiently. Send us your blueprints 
today...let our Truarc engineers help you solve design, 
Controlled Quality from engineering and raw mate- assembly and production problems... without obligation. 


WALDES Sense emmomaeiereneditircene " 


Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C. 1, N.Y. 
R 
_ 


Please send new, descriptive catalog showing all 


types of Truarc rings and representative case his- 
tory applications 
WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L.1.C.1, N.Y. i 
WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 


2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,599,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries. 


| 

| 

| 

Please print | 
Name | 
Title | 
Company 7 
| 

| 


Business Address 


City Zone .... State 
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Thomas & Skinner says: This is a hell’uva way to run a space ship! 


But we're not blaming the space crew — just the engineer who 
designed the highly complex astral navigation equipment. He didn’t 
know about T & S’s new, exclusive three-phase laminations . . . which 
offer balanced voltages in all three phases and completely eliminate 
third barmonics. 


These compact laminations are now available in standard pro- 
duction sizes . . . for 400-cycle applications, 4 mil thicknesses with 
leg widths from 1/, to 7 inches . . . for 60-cycle applications, 14 and 
18.5 mil thicknesses with leg widths from 1.2 to 3.6 inches. 


This is just one more reason why you can depend on T & S for 
all your magnetic material needs . . . for permanent magnets. . . 
wound cores .. . laminations . . . and SiFeMag tapes. 


SPECIALISTS IN Permanent Magnets @) Magnetic Tapes (KS 
MAGNETIC MATERIALS Laminations (] and Wound Cores 


y 
a 





1114 East 23rd Street, Indianapolis, Indiana 
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range; excitation: 400 to 20,000 cps. 
30 volts max at 3000 cps; output: 40 
mv per volt input at 3000 cps; tem- 
perature ambient range —65 to +225 
F. Pace Engineering Co., 6914 Beck 
Ave., North Hollywood, Calif. 
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| SOLDERLESS CONNECTOR 





SPEEDS ELECTRONIC WIRING 


Solderless multi-lead plug-and-recepta- 
cle connector has been designed to 
speed wiring of electronic harnesses 
and achieve greater versatility. Called 
the “Hyfen”, the connector has two 
mating units, a plug and a receptacle. 
Instead of being soldered, pins and 





sockets are crimped to wire ends by 
single-stroke manual or high-speed 


| automatic tools. 


Elimination of solder fluxes and dis- 
similar metals improves resistance to 


| corrosion. A minimum number of con- 
tact points also reduces reliability 


problems. Crimping may be done be- 
fore or after the harness is in place. 
Once wires are tipped with pins or 
sockets, they are snap-locked in the 
plug and receptacle, which may be 
mated as a gang-connect or disconnect. 
Pins and sockets may also be pulled 


out separately to remove individual cir- 


cuits. Burndy Corp., Norwalk, Conn 
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QUICK-DISCONNECT 
CONNECTORS FOR 
AIRCRAFT USE 


The “Q” quick-disconnect connector 
series has environmental-resistant fea- 
tures which make it adaptable for air- 
craft usage. The line is available in 
three sizes with 3 shell configurations: 
a QO2 square-flanged receptacle; a 
QH25 hermetically sealed round-flange 
receptacle; and a QO6 straight plug. 

Resilient grommets, incorporated on 
the back of the QO2 receptacle and 
QO6 plug. have internal restrictions 
which will seal an 0.050 to 0.105 OD 
range of wire sizes. In addition. the 


@ > 


bike PRICAL MANUFACTURING 























e STANDARD TERMINALS 
e CUSTOM TERMINALS 
e CUSTOM SEALING 


e ON-THE-SPOT 
ENGINEERING ASSISTANCE 


e NEW PLANT TO SPEED PRODUCTION 


e ENGINEER-DESIGNER 
HANDBOOK AND CATALOG 











Custom Seals 





a 


Transistor Closures 


Threaded Seals 


Color Coded Terminals 


Almost two decades of progressive engineering 
are your assurance E-!I can serve you better 


Hermetic sealing problems of the most difficult kind are nothing new 
at E-Il... for we have been solving them constantly for almost 20 years. 
Today, the complete E-I line offers designers a choice of over 500 standard 
preferred types, each available with optional features and modifications. 
If required, custom types can be produced to specifications, or E-I will 
seal components of your manufacture. Standard terminals and typical 
custom seals are included in latest E-] catalog-handbook available on 
request. Call or write for your copy, today! 


“Canadian Pat. 523,390; British Pat. 734,583; U.S. Patent Pending — All Rights Reserved 
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Multiple Headers 








PERFORATED 
MATERIALS 


48 


Utility - Beauty - Economy 


FOR TOMORROW'S PRODUCTS 





A MEDIUM OF 
LIMITLESS 
APPLICATIONS 


Designers are discov- 
ering an ever-increas- 
ing range of applica- 
tions for perforated 
materials. For func- 
tional or decorative 
purposes, or where a 
combination of both is 
essential, H & K per- 
forated materials are 
used in more products, 
in more accessories, 
in more places than 
ever before. 





REDUCES 
TOOLING COSTS 


Design, pattern and 
open area for almost 
every application may 
be selected from our 
thousands of perforat- 
ing dies—at no charge 
for tooling. (Tools for 





ite dette = special designs can be 
° a ° @ ° 6: built to order.) 
Tae RRS 
a 
ot et be 
eee 
4 e o * 
* 7 . Pm 
Aa RA 
MATERIALS 
PERFORATED 


Harrington & King can 
perforate practically 
any metallic or non- 
metallic material that 
can be obtained in 
coils, sheets or plates 
. from foil-thin to 1” 
thick. 
H & K engineers will 
be pleased to work 
with you on your re- 





| FIND NEAREST 









quirements. Hak AGENT) 

1 ? nme i | 
See our catalog in Sweet's _|| Yellow Pages | 
Product Design File. 4S J 


G3 
Fill in end mail coupon to Listed Uader 
the nearest H & K office. ‘Perforated Metals” 


a Ed ae 
Harring gton & ing 


PERFORATING CO. INC. 


| Chicago Office and Warehouse New York Office and Warehouse | 
5657 Fillmore Street 112 Liberty Street 
Chicago 44, Ill. New York 6, N.Y. 


| 

Please send me— l 
([] GENERAL CATALOG NO. 62 | 
Oo STOCK LIST of Perforated Stee! Sheets | 
! 

I 

I 

l 


I 

! 

! 

I 

I NAME___ 
I TITLE__ 

| COMPANY 

| STREET_ 

a ZONE STATE 
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receptacles have a rubber sealing ring 
that is located forward of the insert 
face. When the plug mates with the 
receptacle, the ring seats against and 
around the barrel of the plug, effecting 
a completely sealed connector. 

Engagement is accomplished and 
locked by means of a beryllium copper 
latch within the plug coupler assembly. 
This latch is contained with a spring- 
loaded sleeve, which, when pulled 
back, releases the latch for engage- 
ment. With the latch released the plug 
is then mated to the receptacle, allow- 
ing the formed ends of the latch to slip 
into a groove around the receptacle. 
The coupler is then released allowing 
the spring-loaded sleeve to thrust for- 
ward over the latch. Cannon Electric 
Co., 3208 Humboldt St., 
31, Cal. 
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Los Angeles 


SENSITIVE LOW-PRESSURE 
SWITCH 


Designed to control or signal small 
pressures, vacuums or differential pres- 
sures, the switch is suited for control 
of movement of roll-type air filters. 
pressure regulation of gas boosters. 
switch operation of dampers, blowers. 
gas-fired heaters and for similar low- 
pressure control, safety or signaling 
applications. An independently adjust- 





able automatic reset feature extends 
the use of the switch to many auto- 
matic control fields. 

The switch can be mounted in any 
position, and operation is not affected 
by vibrations. It requires only 11% in. 
headroom and fits into an area of 31% 
x 71% in. Since there is no flow through 
the sensing element, the connectang 
tubing may be as small as 1% in. ID. 

Normal range is from 0.1 to 5.0 in. 
water, but other ranges can be _ pro- 
vided. The make and break contacts 
are adjustable to any point within the 
above pressure (vacuum) limits. The 
pressure difference required to actuate 
the contacts may be set as low as 0.] 
in. water. The switch is designed for 














Modern Coil Equipment 
PLUS 


Modern Coil Handling 





insure perfection 


in all 


DANO COILS! 


When electronic produc- 
tion calls, Dano Coils an- 
swer with the exact coil 
to your exact specification. 
Regardless of type or quan- 
tity, Dano is fully geared 
in equipment, facilities and 
experienced personnel to 
handle all your coil require- 
ments. 





Specially Treated Coils 
Vacuum Impregnated Coils 
High Temperature Coils 
Encapsulated Coils 
Form Wound Coils 
Paper Interweave Coils 
Bobbin Coils 


Also, Transformers Made To Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 





Circle 210 on page 17 


a0@e@80@e808 


fale 


\ 
\ 


\ 
and only USG brushes 
have STATITE permanent 
shunt connections 


\ 


tion, Statite shunt connections retain their original 









If you are having trouble with shunts jarring 


loose or being pulled out, we suggest you try USG 
Brushes with Statite. Statite is a permanent shunt 
connection needing no hammerclips. It can’t be 
jarred out even under severe operating conditions, 
and will assure your electric motors of steady 
maintenance-free performance. Statite eliminates 


low millivolt shunt drop, cannot oxidize, and are 
unaffected by temperature extremes. USG Brushes 
are manufactured in a variety of types and sizes 
for all applications from fractional horsepower to 
diesel generator. Grades available include carbon 
and carbon-graphite, electrographitic, graphite, 


the need for riveted shunt connections. In addi- metal graphite, and silver graphite. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION e SAGINAW 8, MICHIGAN 


THE UNITED STATES GRAPHITE COMPANY 
SAGINAW 8, MICHIGAN 
Lo 

ee 
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Your Electro-Tech “Rep”... 


stocks a complete line of 
impregnated and coated insulations 


You get all the advantages of one- immediate delivery and special 
source buying when you deal with 


your nearby Electro-Tech distributor. 


scheduling . . . enable you to reduce 
your inventory. 

He stocks Electro-Tech’s com- Then, too, your Electro-Tech rep- 
plete line of coated and impregnated 
paper, cloth, glass cloth and asbestos 


cloth insulations in rolls, sheet and 


resentative is an expert on recent 
insulation developments and applica- 
tions. He’s backed by the Electro- 


tape. Thus, you can pick the insula- 
tions that give you the exact dielectric 
and mechanical strengths, tempera- 
ture and moisture resistances, light- 


weights and flexibility you need. 


Tech staff, laboratories and facilities 
—where custom-built insulation fre- 
quently can be manufactured at mass- 
production prices. For the name and 
address of your nearest Electro-Tech 


His stocks enable him to offer you distributor, write: 


° Electro-Technical Products 


DIVISION OF 


. 
Sun Chemical Corporation 
Cept. E-24-52, 113 East Centre Street, Nutley 10, N. J. 


“6s 


DIVISIONS OF SUN CHEMICAL CORPORATION 


HORN (paints, maintenance and construction materials, industrial coatings) * WARWICK (textile and 
ndustrial chemicals) » WARWICK WAX (refiners of specialty waxes) » RUTHERFORD (lithographic equip- 
ment) * SUN SUPPLY (lithographic supplies) * GENERAL PRINTING INK (Sigmund Uliman + Fuchs & Lang - 
Eagle « American + Kelly - Chemical Color & Supply Inks) * MORRILL (news inks) - ELECTRO-TECHNICAL 
PRODUCTS (coatings and plastics) + PIGMENTS DIVISION (pigments for paints, plastics, printing inks of 
all kinds) + OVERSEAS DIVISION export) + A. C. HORN COMPANY, LIMITED (Canada) - GENERAL 
PRINTING INK CORPORATION OF CANADA, LIMITED - FUCHS & LANG de MEXICO, S. A. de C. V. 
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use on a-c and d-c up to 110 volts 
Bacharach Industrial Instrument Co.., 
200 N. Braddock Ave., Pittsburgh, 8. 
Pa. 
Circle No. 530, Reader Inquiry Service Cards 
on page 17 


FLUOROPLY-F LAMINATE 
FOR PRINTED CIRCUITS 


Fluoroply-F laminate for printed cir 
cuit applications provides high bond 
strengths of copper foil to plastic base 
without the use of adhesives. Fluro- 
ply’s special fluorocarbon plastic base 
eliminates the problems of water ab- 
sorption and humidity surface leakage. 

Among the electrical properties fea- 
tured are high surface and volume re- 
sistivities, high dielectric strength, and 


good high frequency characteristics. 
Are resistance of more than 360 sec 
makes Fluoroply-F superior in high 
voltage and high humidity applications. 

Fluoroply can be readily  cold- 
punched, drilled or machined and is 
available in various sizes, thicknesses 
and colors. International Resistance 
Company, 401 North Broad St., Phila- 
delphia 8, Pa. 
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MINIATURE 400 CYCLE 
ELAPSED TIME INDICATOR 


Elapsed time counter indicator featur- 
ing miniature size and light weight is 
designed for use in airborne or ground 
equipment where it is necessary to 
keep an accurate record of actual “on” 


ELECTRICAL MANUFACTURING 








RX MIXED-FLOW BLOWER UNIT: A TORRINGTON Ist 


The Torrington RX Radiax blower introduces a new development in 
air impeller engineering. 

It is a direct drive mixed-flow unit employing an exclusive Torrington 
design concept which results in the conversion of axially-developed air 
pressure into a radial flow pattern. 

The result of this design breakthrough is a versatile unit that can be 
tailored to an extended range of customer needs by modification of the 
axial fan configuration to exact performance specifications. This elimi- 
nates dependence upon a variety of different sized units for varying 
requirements. 

The RX offers three important advantages: 

PERFORMANCE —A flat power curve makes it a non-overloading unit, 
permitting the use of a single smaller-capacity motor for varying appli- 


cations, and availability of the unit in sizes heretofore too large for 
direct drive applications. 

CONSTRUCTION ~— A vertical center panel divides the unit longitudi- 
nally and supports the motor at its center of gravity. Resilient motor 
and fan mountings minimize noise and vibration. Result is quiet per- 
formance, and easy assembly and service. 

ECONOMY —The basic design permits size reductions of as much as 
36 per cent in the cubic dimensions of the unit, without sacrifice of per- 
formance. Thus, the RX is a thinner, more compact unit that can be 
fitted into tighter areas without choking of air intakes. 

The design and performance of the RX give it a versatility that is of 
special importance to design engineers of air moving equipment. Full 
specifications are available. 


THE TORRINGTON MANUFACTURING COMPANY 
TORRINGTON, CONNECTICUT + VAN NUYS, CALIFORNIA + OAKVILLE, ONTARIO 
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fit your 
product 


Every Comar relay is custom- 
designed exactly to fit your 
product requirements. It has 
precisely the electrical 
characteristics, the physical size, 
the mounting, demanded by 
your specifications. Result: 
easier installation, more efficient 
operation. Budget-wise, this 
“custom-fitting’’ costs no more 
than ordinary relays. Send 
prints and specs for our 
recommendations. 


3349 ADDISON ST., CHICAGO 18, ILLINOIS 


RELAYS + SOLENOIDS + COILS + SWITCHES + HERMETIC SEALING 
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time. Typical applications include 
radar sets, computers, and navigation 
systems. 

Principal design features include a 
low speed synchronous motor and a 
gear train arrangement which provides 
a 14,400:1 ratio while utilizing only 
4 gears, contributing to increased sim- 
plicity and high reliability. The in- 
dicator measures 144 x 144 x 2% in. 
and weighs 4 oz. Time range is 9999.9 
hours indicated on five counter wheels. 
Unit is hermetically sealed and _ in- 
cludes two #6-32 tapped holes on the 
face for front mounting in a single 
rectangular panel cutout. 

Driven by a_ precision synchronous 
motor, accuracy of the indicator is a 
direct function of the input line fre- 
quency. Power consumption is 3.5 
watts at 26 or 115 volts a-c, 400 cps. 
The unit is designed to meet the envi- 
ronmental conditions of MIL-E-5272A. 
Magnetic Instrument Manufacturing 
Corp.. 546 Commerce Street, Thorn- 
wood. N. . 2 
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MYLAR-INSULATED METAL 
SCREW 


Designated Sleeyv-Scru, this fastener 
consists of a metal screw whose shank 
is insulated with an integral cladding 
of Mylar polyester film which provides 
electrical insulation between the fas- 
tener and the parts assembled with it. 
The metal screw may be any metal such 
as brass, aluminum or steel, depending 


SLEEV - SCRU 
YY 
NN 


Mylar Cladding 


¢ 


Phillips Head 
Metal Screw 


Sleev - Scru 
Insulating Spacers 


- 


_ 
= ESS 
es asa pH 
t j 


») Contact Blades 
++ — Base Bracket 


on requirements. The top figure shows 
a typical Sleev-Scru. One of the most 
important applications is in relay or 
contact blade stacks. The bottom figure 
shows two Sleev-Scrus used in a relay 
stack. 

This fastener permits a savings in 
assembly cost, since cutting-to-length of 
insulating tubes and assembly of screws 
and insulators are both eliminated. In 
addition, there is only one part to be 
ordered and stocked. 

A smaller overall assembly and lower 
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SHARONSTEEL 





STANDS OUT 


@ These machines are encased 
in Sharonart*—the popular 
rolled-in surface pattern steel. 
Sharonart* is one of many steels 
developed by Sharon engineers 
during the past half century 

to help the Business Machine 
Industry make products look 
better, work more efficiently and 
last longer. 


*To change the style— change the steel 
to Sharonart* Literature and sample kits 


upon request. Sharonart* is a trademark of 


the Sharon Steel Corporation. 


For 56 Years 


in Steel 






SHARON STEEL CORPORATION, SHARON, PENNA. 
CHICAGO, CINCINNATI, CLEVELAND, DAYTON, DETROIT, GRAND RAPIDS, INDIANAPOLIS, LOS ANGELES, MILWAUKEE, NEW YORK, PHILADELPHIA, ROCHESTER, SAN FRANCISCO, SHARON, SEATTLE, MONTREAL, TORONTO 

































a Quality Name 






SYV7TRON 


Vacuum Process 


SELENIUM RECTIFIERS 








Peak performance, high quality at low cost 


Through their unique vapor deposit and quality control methods, 
SYNTRON is able to provide Rectifiers of extreme uniformity, 
long life and stability. Engineered to meet the most rigid require- 
ments. Constructed from quality materials, treated to withstand 
adverse climatic conditions. Their low forward voltage drop means 
greater efficiency, low ageing, and long life. Reverse voltage rating 
from 15 to 45 volts RMS means fewer cells per stack. 

SYNTRON produces the largest variety of selenium cells in 
the industry. Let our applications engineers make recommendations 
for your rectifier needs. 


Builders of Quality Equipment for more than a Quarter-Century. 


Other SYNTRON Equipment of proven Dependable Quality 
SINUATED BIN VIBRATORY 
WIRE VIBRATORS FEEDERS 


>) 
AF 
Write for complete mtales data — FREE 


SYNTRON COMPANY 


490 Lexington Avenue Homer City,Penna. 
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cost blades and spacers are additional! 
benefits. These are possible since the 
diameter of the insulated shank is the 
same as the outside diameter of the 
threaded section of the screw. Thus. 
smaller assembly holes are required 
and the width of the blades and spacers 
can be narrowed accordingly. Pylon 
Company, Inc., Attlebore, Mass. 
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SMALL ISOLATION 
TRANSFORMERS 


The A4W group of Isoformers are the 
first in a series of small isolation trans- 
formers which feature a secondary 
winding that has the following proper- 
ties: low shunt capacitance to ground 
(15 pfd); low capacitance to primary 
winding (1 yufd with secondary shield 
by-passed to ground); high leakage 
resistance to both primary and ground 
(greater than 100,000 megohms). 
These Isoformers are designed to 
operate from an input of 117 volts a-c. 


60 cps. Output voltages from 2.5 to 150 
volts a-c at 4 watts are available. The 
transformers are suited for: (1) d-« 
isolation, such as in electrometer appli- 
cations, (2) low shunt capacitance 
sources (floating sources) of filament 
and heater energy for sensitive video 
and instrument amplifiers, resulting 
from the Isoformer shielding. Dimen- 
sions of the unit are 15g in. wide x 214 
in. long x 3 in. high. Elcor, Inc., P. O. 
Box 354, McLean, Va. 
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ANODIC FILM PROCESS 
FOR ALUMINUM 


This is a continuous process that creates 
a uniform oxide film by electro-chemi- 
cal methods. It can be supplied in a 
variety of thicknesses. colors and grades 
of hardness, and has greater heat re 
sistance than organic insulation. 
Features include: heat resistance 

aluminum melts at 1220 F and the oxide 
film at 3650 F. Safe operation to over 
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Motor parts for portable 
electric tools. 


blower motor. 


WINNING HORSEPOWER 
for your motor-driven product 


Aircraft pressurizing 
pump motor. 


With a Lamb Electric specially engineered motor you obtain 
the motor qualities which are important in winning accept- 
ance for your product. 


Exceptional performance and dependability are standard 
with Lamb Electric Motors, at no increase in cost, because 
they are “custom tailored” by personnel having many years 


of experience in this field. 
Motor with spiralled 
May we demonstrate these advantages for your new and 


redesigned products? 


gear drive. 


if you are interested in 
any of the above motors, 
write and we shall be 
glad to send full infor- 
mation. 


THE LAMB ELECTRIC COMPANY ° KENT, OHIO 


A Division of American Machine and Metals, Inc. 


» mb Electric paren 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 


Circle 217 on page 17 


In Canada: Lamb Electric — Division of Sangamo Company Ltd. — Leaside, Ontario 


Army tank ventilating | 
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BSUILtT 


... for sheer ruggedness 
and dependable power 


YOU CAN ALWAYS 


RELYon GI 


Fraction H.P. Motors 
1/40 H. P. to 1/1100 H. P. 


In any industry, extra care in manufacturing 
means an extra margin of dependability. 
Nowhere else is this “extra” so important as 
in the manufacture of motors — for a product 
is only as good as the motor that powers it 
When you choose fractional hp. motors, re- 
member GI’s unmatched record for depend- 
ability. It’s the ability to “take it” that has 
made GI first choice with the greatest names 
in American industry. 

GI’s complete manufacturing facilities mean 
economy, too — as well as on-time delivery. 
And if you have special fractional hp. prob- 
lems — GI's design staff is at your disposal. 
You can Rely on GI! 


Write for complete specifications and 
quantity price quotations today! 


MODEL D 
MODEL E 4-pole, 4-coil shaded 


4-pole, shaded pole pole AC Induction 
AC Induction Type Type 


4-pole, 4-coil shaded 
pole AC Induction 
Type 


MODEL A 


2-pole, shaded pole 
AC Induction Type 


MODEL C 


2-pole, shaded pole 
AC Induction Type 


MODEL F 


2-pole, shaded pole 
AC Induction Type 


MODEL O 
2-pole Capacitor 
Reversible Type AC 
only (for 6, 12, of 

24 volts) 


(PP TT a ee ia ace 


DEPT. GL « ELYRIA, OHIO 
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450 C has been proven. Tests show no 
aging or deterioration from heat, and 
little loss of conductivity at higher 
temperature; dielectric strength—bent 
around a bare mandrel several times its 
diameter, with voltage applied between 
it and one stripped end of the wire, will 
reach a minimum of 250 volts before 
breakdown. For two wires twisted to- 
gether or turn-to-turn basis, the break- 
down is a minimum 450 volts. With the 
wires immersed in mercury bath, it is 
50 to 75 volts; flexibility—it can be 
bent around a radius three times the 
diameter of the wire. Strips can be 
formed without fracturing or crazing 
of the film; corrosion resistance—it has 
good corrosion resistance, surpassing 
the requirements of military specifica- 
tion for salt spray test. 

Advantages are: in applications 
where organic insulating materials are 
subject to heat deterioration; using 
aluminum wire in place of copper 
saves 50 per cent in weight; it saves 
space, as the thickness is almost negli- 
gible of the coating 0.00015 in. With 
flat wire, another 22 per cent can be 
saved. Permaluster Inc., 2012 West 
Burbank Blvd., Burbank, Calif. 
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MOTORIZED ACTUATOR FOR 
RELIEF AND PUMP CONTROL 


The actuator replaces the manual ad- 
justment of relief valves, back pressure 
valves (or other valves of the same 
basic type), and variable volume pumps 
and motors which require similar ad- 
justment. Use of the actuator permits 


remote control, in many cases finer 
control than can be accomplished by 
hand. If desired, automatic programmed 
control can be added by using the com- 
pany’s matching servo Power Posi- 
tioner. 

The unit normally includes a small 
d-c motor which can be operated from 
small control boxes. One type includes 
a 5-position switch offering two-speed 
operation of the actuator for both in- 
creasing or decreasing pressure. Thus, 
a desired setting of pressure can be 
rapidly approached and then slowly 
set to exact requirements. 

The actuator also includes limit 
switches—normally set for complete 
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NEED A 
SPECIAL RUBBER PART 
TO LICK A 


TOUGH PROBLEM? 


4-STEP 
SERVICE 


assures a better end product 


Leading Manufacturers 
of Custom Molded 
Mechanical Rubber 


PHOENIX 


NOVEMBER 1957 


Compounding special rubber to meet specific product require- 
ments has been a Phoenix specialty for over 25 years. 


Phoenix 4-Step Service can help you use natural or synthetic 
rubber in designing a better and often cheaper end product: 


We will (1) analyze your problem, (2) assist in designing the 
rubber component, (3) compound and test the most suitable 


rubber and (4) manufacture the part with traditional Phoenix 
craftsmanship. 


A Phoenix representative will gladly show you how Phoenix 


4-Step Service can help you lick a tough product problem, as 
it did in case of the flexible coupling below. 


THE CASE OF THE FLEXIBLE COUPLING 


A flexible coupling component of an automobile window and seat 
assembly called for rubber bonded to nylon. The problem was to retain 
this bond under extreme torque running as high as 180°. Additionally, 
the rubber must not rupture, must be resilient and flexible to all tem- 
peratures and be resistant to oil. These characteristics must be retained 
for the life of the car. 

Phoenix compounded a special synthetic rubber with all of the properties 
required and successfully bonded it to nylon. The component has sur- 
passed all expectations, thanks to Phoenix skills with rubber. 


RUBBER PRODUCTS DIVISION 
PHOENIX MANUFACTURING COMPANY 


JOLIET, ILL. - FOUNDED 1882 


Integrated Manufacturing Facilities: RUBBER PRODUCTS DIVISION, Oll AND GREASE SEAL DIVISION, 
FLANGE AND FORGING DIVISION, STEEL MILL DIVISION, HORSESHOE PRODUCTS DIVISION 
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PROTOTYPE PROBLEMS ?, 


Magnetic Metals Company can make sample tape wound 
cores to specification... with one week delivery ! 


Spec EASY MAIN’) [NO CAUSE FOR CONCERN, MEN! 
ies eee DEADLINE YOU CAN I'VE ALREADY CALLED THE 
FOROUR TEST Moper | [WAVE THE MAGNETIC METALS MAN 
ONLY 9 WEEKS AWAY ! GREATEST IN FOR CONSULTATION‘ 


HE'S REAL- GONE 


GIVE US THE SPECS | 
FOR ANY SPECIAL CORE 
APPLICATION-WE'LL 
DELIVER MATCHED 
CENTRICORES 


Specify Centricores having uniform magnetic properties. 
Wide variety of 


standard sizes 
available for 
quick delivery 
in either 
metallic or 
phenolic cases! 


Processed from 
thin gauge 
materials 
including Hymu, 
Squaremu ‘‘49”’, 
Microsil and 


“49” Alloy.._a 


‘““Buddie”’ was thinking ahead when he called for Centricores; when the 
prototype is approved and production gets underway, Centricores can be 
depended on for uniform characteristics. Magnetic Metals Company 
through closely controlled production methods can assure uniformity— 
to the most exacting physical and electrical specifications. You may have | 
complete dimensional and test data; write for bulletin C4. 


TIC METALS COMPANY 


ELECTROMAGNETIC CORES and SHIELDS 
HAYES AVENUE AT 21st STREET » CAMDEN 1, N. J. 
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open and closed positions. However. 
the limit switches may be set for two 
preselected pressures and two pres 
sures can be automatically controlled 

The unit comprises a miniature mo- 
tor with integral gear reduction that 
drives a rotating and axially moving 
shaft. This shaft accomplishes the mo- 
tion of the knurled manual shaft which 
it replaces. The standard unit is 28 
volts d-c. Circuits and motors can be 
furnished for any voltage. Motor and 
gear reduction combinations are avail 
able to provide full stroke actuation 
from a few seconds to many minutes 
United Hydraulics, Inc., 110 Terrell 
Court. Dayton 7, Ohio. 
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CONTACT METER-RELAYS 


Designed for use in Wheatstone bridge 
circuits, these contact meter-relays pro- 
vide a circuit which gives control action 
on signal changes of “o of 1 per cent or 
less in the active leg of a bridge. Speed 
is less than a half-second. 

Developed to use to best advantage 
the damping obtained in a bridge cir- 
cuit. they match their bridge circuits 


net only in current and voltage sensi 
tivity. but in damping resistance. Meters 
are furnished with a resistance having a 
| to 10 ratio to the resistance of any leg 
ol a bridge. 

fo provide maximum treedom in the 
use of these meter-relays, dials read 
100-0-100, with the numbers expressing 
percentages of scale on either side of 
zero. Full scale sensitivities begin with 
zero to 5 wamp or zero to 5 mv, and 
range up to zero to 50 amp and zero to 
500 volts. Assembly Products Inc 
Chesterland, Ohio 
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TEFLON SKIVED TAPE 


In addition to having the electrical 
properties of properly processed Te 
flon, the tape has a high dielectric 
strength of 1,000 to 2.000 vpm of thick- 
ness, a low dielectric constant of 2.0 
through the entire frequency range. 
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When operating temperatures are wide! 














Oronite POLYBUTENES are the answer 


in paper-insulated electrical products 


Oronite Polybutene, when used as an impregnating agent, offers superior dielee- 
tric strength, low expansion coefficient and low power factors — all essential in 
paper-wrapped or oil filled condensers and capacitors. Conductors so insulated 
show excellent stability under accelerated thermal aging tests and have proved 


most successful under wide operating conditions. 


Contact the Uronite office nearest you for more information or product samples. 


Oronite—the original and major producer of POLYBUTENES 


ORONITE CHEMICAL COMPANY 


EXECUTIVE OFFICES 
200 Bush Street, San Francisco 20, California 
SALES OFFICES 
New York, Wilmington, Chicago, Cincinnati, Houston, Los Angeles, San Francisco 
EUROPEAN OFFICE 
36, Avenue William-Favre, Geneva, Switzerland 
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Now... “automate” operations 
with metal sensing transducers 


Control or count without contact 


© 0000000 0O0 00S OC OCOC OOOO OOO OOOOOOO OOOO SEE OSOOOSOD OOS OSS OOSOSESOHSETCOSOOHOSHLOHOHOCOHOLOLOOOS Cercces 


Proximity control unit 
in JIC enclosure for 
use with transducers 
shown. System de- 
tects ferrous and 
non-ferrous metals. 
For automatic pro- 
duction lines, multi- 
ple process ma- 
chines, parts feed- 
ers, conveyors. Max- 
imum rate 600 oper- 
ations/minute. 


4905-RAC $80.00 


Extended range proximity pickup with 
greater sensitivity than 4910-AN. 

4915-AN $13.50 
Pancake proximity pickup. Detects large 
metal masses at greater distances than 


4915-AN.Price on Request. 


Standard proxim- 
ity pickup. De- 
tects small metal 
objects at speeds 
down to zero. Use 
for automatic 
feed, etc. 
4910-AN $13.50 
Water and oil 
proof proximity 
pickup. 


4910-WPN $24.00 


Hollow coil proximity 

pickup. Use for control, 

batching, switching, 

automatic operation. 

Counts small and me- 

dium sized parts. I. D. 
1%" to 3”. 


4920-AN $39.50 


Send for new Bulletin 1001 


ELECTRO PRODUCTS LABORATORIES 


4501-M North Ravenswood, Chicago 40, Ill. 
Canada: Atlas Radio Ltd., Toronto 
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GOSHEN 


aa 


VaR 21 


gamers: 


Fuarecut 
XD 
LO 


BONDED.TO-METAL 


Oo 
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Whether your part is of complex design, 


or requires 


materials and properties to overcome severe conditions 
involving high or low temperatures, fluids, gases, flexing, 
abrasion, or friction, put Goshen Rubber to work for you. 


Small parts are a specialty .. . 
molded, bonded-to-metal or precision cut... 
tolerances. 


compression or transfer 
to critical 
You'll find Goshen a reliable source, too, for 


O-rings of compounds meeting MIL, AMS, SAE, ASTM and 
industrial specifications, in MS, AN, SAE, JIC and NAS 
standard sizes, plus many non-standard sizes and special 


shapes. 


We'll be glad to review and quote on your needs... i 
confidence and without obligation. 


SEND FOR BROCHURE 


This 8-page brochure, 
folder form, 


in handy file 
tells how you can put 


Goshen Rubber to work for you. Send £ 
for your free copy today! 


GOSHEN RUBBER CO., 


INC. 


2811-7 S. TENTH ST. 


GOSHEN, 


INDIANA 
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and a power factor of less than 0.0003 
through the entire frequency range. 
Additional advantages are: it has 
zero moisture absorption; is tough and 
flexible through the wide temperature 
range of —400 F through +- 500 F; has 
tensile strength of over 2000 psi; and 
has an elongation of over 400 pe r cent. 
Available in widths of “46, %4, %%, 
14, 5g, and 34, inches and in thicknesses 
from 0,002 in. up. Packaging is in 7 to 
8 in. or 8 to 9 in. rolls on cores of 
either 1% in., 2 in. or 3 in. ID. Dixon 
Corporation Bristol, R. I. 
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SOCKET FOR UHF USE 
WITH HIGH POWER TUBES 


Designed for commercial and military 
application with high power tubes of 
the 4X150A type requiring forced-air 
cooling, the socket is available in 
several versions—with or without 
tegral 2700 ywuf screen grid by-pass 
capacitor, with cathode terminals 
grounded or ungrounded to shell. A 


in- 


heat-resistant steatite chimney is also 
available, featuring tapered construc- 
tion which directs air flow through the 
tube cooling fins. 

The basic socket is molded of tough, 
Kel-F plastic. Control grid 
contact guide is machined for greate1 
alignment accuracy—contacts are silver- 
plated beryllium copper. Tube pin con- 


low-loss 


tacts are heat treated to provide posi- 
tive contact pressure as well as 
extended life; annealed soldering tabs 
may formed. E. F. 
Johnson Company, Waseca, Minnesota. 


be bent or easily 
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COPPER-CLAD TEFLON FOR 
PRINTED CIRCUITS 


Chemelec copper-clad Teflon sheet and 
tape, designed for printed circuit and 
cable strip applications, provides under 
duress a uniform dielectric constant 
and no delamination of insulating ma- 
terial. 

Other desirable properties of Teflon 
realized in this copper-clad material 
are a low dielectric constant (2.05), 
low dissipating factor (0.002 max. at ] 
me under condition D/48 50). 
water absorption (0.02 per 


and low 
cent per 
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another 


Time Tested 


solenoid application by 


STAINLESS STEEL 


BUN a AL tee ee 


WITH FLOW ADJUSTMENT 


ALSO MAKERS OF 


@ solenoid gas valves @ pressure switches 
for appliances and 
furnaces 


@ contactors 
; ee @ vacuum switches 
@ electrical ignition 
systems @ LPG solenoids 
Your inquiries are invited! 
) MCQUAY-NORRIS MANUFACTURING COMPANY 
2322 Marconi St. + St. Louis 10, Missouri 


47 YEARS IN THE MANUFACTURE OF PRECISION PRODUCTS 
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and per dollar! — 
Merkle-Korff Geared Motors 


From 
-4 to 300 
inch-pounds 
at 
800 to “2 RPM 





Many other speeds 
and torques above 
and below this range 


are available 


a 
3 
4 

4 





In geared motors it’s torque that counts! Highest 
torque output at lowest cost to you is achieved 





4 by Merkle-Korff’s combination of two operating 

4 principles: 

‘ 1. Maximum gear reducer efficiency, the result of 
i 45 years’ design experience. Precision hobbed gear- 


iy! ing, heat treated. No molded or stamped gearing. 
ae, Sealed-in-oil housings. 


2. Maximum horsepower output with minimum 
weight motors, uniquely engineered to produce start- 
ing torques equal to or in excess of full load torque. 

Application engineering is Cost Reduction Engi- 
neering at Merkle-Korff. From our many basic models 
and thousands of variations let us engineer an 
improved geared motor drive for you. 





Write for complete information 


Representatives in principal cities 


MERKLE-KORFF 


GEAR COMPANY 





211 NORTH MORGAN STREET ® CHICAGO 7, ILLINOIS © MOnroe 6-1900 
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MIL-E-5272-A). In addition, this ma 
terial has a bond strength of greate: 
than 7 Ib-in. peel back and is unat 
fected bv 500 F solder. 

Copper-clad tape 12 in. wide by 36 
in. long is available in thicknesses ot 
0.005, 0.010, 0.015, 0.020. 0.030. 0.045 
and 0.060 in. with 1, 2 or 3-0z. copper 
on one or two sides (or with copper 
on one side and a cementable surface 
on the reverse side). Fluorocarbor 
Products, Inc.. Div. of United State- 
Gasket Co., 602 N. 10th St.. Camder 
ie Ge 
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ELECTRICAL CONNECTORS 
MOUNT IN KNOCK-OUT 
OR THREADED HOLES 


This line of electrical connectors mounts 
directly through knockout or threaded 
holes in wiring boxes, panels and ducts, 
or on small motors and electrically- 
driven hand tools. Called “Change-outs” 
because their use on control equipment 
reduces the time required to replace 
defective units with standby units, the 


oS 


connectors are available with 2, 3 or 4 
contacts for 8 through 20 amp applica- 
tions at a 600 volt max rating. 

Receptacles are made up of two parts 
—a threaded aluminum mounting shell 
and a molded, one-piece neoprene-in- 
sulated insert with pigtail wiring heads. 
Plugs are permanently molded to the 
cable as one-piece neoprene insulated 
units, 

The plugs are equipped with thread- 
ed aluminum couplings that prevent ac- 
cidental disconnects and insure mois- 
ture and dust-tight connections when 
fully screwed over the receptacle sheels. 
Joy Manufacturing Co., Electrical Prod- 
ucts Div., 1201 Macklind Ave., St. Louis 
10. Missouri. 
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HIGH CURRENT DENSITY 
SELENIUM RECTIFIERS 


Known as HCD Petti-Sel, the high cur- 
rent density plates of these Siemens- 
type rectifiers make possible smaller 
rectifiers for a given load with less 
complex power cell assemblies and in- 
creased efficiency. A 4 in. x 4 in. cell 


¢ 
se Fy 
. ee 
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No. 4 


of a series of ads 
dealing with basic 


facts about 


Many devices and instruments are 
affected by ambient temperature 
changes which results in inaccuracy or 
inefficient operation. Since Thermo- 
metal can transform temperature 
changes into mechanical motion it can 
be used to compensate these products 
for practically any function which is 
sensitive to temperature change and 
improve their performance. 


Typical examples are. In the modern 
automotive carburetor, a Thermometal 
helix automatically closes the choke 
valve with decrease in temperature 
thereby increasing the fuel-air ratio for 
a faster start on cold days. As the engine 
warms up the choke opens again reduc- 
ing the fuel-air ratio. And a Thermo- 
metal coil also actuates the automatic 
manifold heat control which bypasses 
hot exhaust gas around the intake mani- 
fold until the engine is fully warmed, 
then directs it back into the muffler. 


THERMOMETAL 






© 


Even the voltage regulator air gap is 
varied by a Thermometal hinge or can- 
tilever blade in order to obtain best 
ambient temperature performance. 

Thermometal temperature compen- 
sating elements are also used in electri- 
cal appliances, aircraft instruments, tim- 
ing relays, circuit breakers, and a great 
variety of electrical devices. 


Thermometal is ideally suited for 
temperature compensation because: 


1. It can be used to transform tempera- 
ture change into motion or pressure 


THERMOMETALS 


ELECTRICAL 
CONTACTS 


COMPOSITE METALS 


SPECIAL PURPOSE 
® | cn ARLOYS 
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MENG ICM CT 


Designing for Product Improvement 
www With WILCO THERMOMETAL 


Thermometal in Temperature 





without complicated linkages or fluid 
systems, such as diaphragms or bellows. 


2. The use of a Thermometal spiral or 
helix is the simplest and most econom- 
ical method to transform temperature 
changes into a rotary motion without 
the use of gears or other complicated 
mechanical systems. 


3. Thermometal is the most economical 
method for providing a small motion 
required to compensate for ambient 
temperature effects of other tempera- 
ture-sensitive devices, such as bulb and 
bellows thermostats, thermocouple cold 
junctions, electrical appliances, etc. 


4. By specific design and choice of one 
or more Thermometals, it is possible to 
obtain an inherently temperature-com- 
pensated element which will not respond 
to ambient temperature changes, but 
will respond to differential or non uni- 
form heating. 






“d REVERSE 
WELD 


Thermometal is a unique tempera- 
ture-compensating element because it 
can be rolled into any thickness and 
formed into almost any shape as re- 





THE H. A. WILSON COMPANY 





Compensation 


quired. It is used in the form of canti- 
lever blades, U-shapes, spirals and 
helices, in almost any mechanical size 
and configuration, as required to pro- 
vide specific temperature compensation. 
It is the most economical method of 
obtaining ambient temperature com- 
pensation. and is singularly free from 
the limitations of other temperature 
compensators. 


Factors Governing Selection 
1. Temperature range over which com- 
pensation is required 


2. Maximum and minimum tempera 


ture encountered in service 

3. The amount of movement or force 
required to effect compensation. 

4. Electrical and thermal conductivity 
required for the application 

5. Space limitations which govern 


shap quired. 


The H. A. Wilson Company, Amer- 
ican pioneer in the development and 
manufacture of thermostatic metals, 
produces over 40 varieties of Thermo- 
metal, as well as a complete line of 
electrical contacts. In many tempera- 
ture control units both Thermometal 
and electrical contacts are used. We 
make a specialty of supplying complete 
sub-assemblies for these devices, includ- 
ing mounting brackets, pigtails, and 
other current-carrying members. 

Reprints of this series are available 
on request. For further information 
about our products, ask for the Wilco 
Blue Book. the most complete reference 
manual ever written on Thermometal 
And if vou have 
any immediate ap- 
plication problem 
for Thermometal or 
other Wilco prod- 
ucts, please tell us. 
Our engineering 
service 1s at your 
disposal. 





2655 U.S. Route 22, Union, N. J. 


Branch Offices: Chicago * Detroit * Los Angeles * Providence 
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@ U.S.G. specializes in difficult moldings involving precision 
tolerances, intricate shapes, delicate wall sections, inserts, molding 
around metallic structures, etc. 

They are equipped with unusual “know how” gained as 
pioneers and leaders in fluorocarbon plastics fabrication, and the 
most modern facilities and techniques for cold molding and 
sintering of TEFLON*, and the injection molding of KEL-F} (as 
well as nylon, polyethylene, polystyrene and other plastics) in 
large and small production quantities. 

Send us your difficult fluorocarbon molding problems for 
quotations. They may not be difficult at all for us. Turning 
them out in our regular stride can mean improved quality at 
considerable savings in cost. 

And call upon us, too, for your requirements of fluorocarbon 
plastic and nylon sheets, discs, tape, rods, tubing, bars, cylinders, 
etc. from the world’s largest and most complete stocks. 

Write for literature and quotations. 


United States Gasket Company 
Camden 1, New Jersey 


nited 
tates 
asket Plastics Dwisioun 


OF THE GARLOCK PACKING COMPANY 


*du Pont Trademark 
tMinn. Mining & Mfg. Trademark 


Circle 227 on page 17 


will do the work of a conventional 5 in. 
x 6 in. rectifier and is interchangeable 
with it. Similar reductions apply over 
the whole range of cell sizes. The HCD 
plates are made in assorted sizes up to 
8 in. x 16 in. 

Features of the Siemens process are 
the method of controlling the vacuum 
deposition of selenium, elimination of 
an artificial barrier layer found on con- 
ventional rectifiers and the special 
thermal cycling by which the completed 
cell is treated after selenium and alloy 
have been applied. 

The characteristics of these rectifiers 
make them suitable for high current 
electroplating and electrochemical proc- 
esses. The very low aging rate with an 
anticipated life of 100,000 hours of 
continuous operation makes them well- 
suited for computer power supplies. 
The low forward drop together with the 
low rate of change of both forward and 
reverse characteristics with both time 
and temperature make them applicable 
in magnetic amplifier applications. 
Radio Receptor Co., Inc., 240 Wythe 
Ave., Brooklyn 11, N. Y. 
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INERTIA-DAMPED 
SERVO MOTOR 


Model 11 IM 460 has a rotor inertia 
of 13 gm. cm.*, torque at stall of 
0.63 oz-in., and an acceleration at 
stall of 34,200 radians per sec”. De- 
signed as the mechanical equivalent of 
an a-c notching filter network, the 6-0z 
unit is stable and insensitive to varia- 


we 


tions in carrier frequency. Its damping 
factor is 144 dyne cm sec per radian. 

Power requirements are 4 watts per 
phase. The  fixed-windings operate 
from a 115 volt, 400 cycle source, and 
can be wound for any standard carrier 
voltage supply. Control windings may 
be custom wound for input from vari- 
ous impedances. All windings are en- 
capsulated. 

The housing and shaft are pas- 
sivated, stainless steel. Precision ball 
bearings are custom fitted to shaft and 
housing. Rotor and stator are corro- 
sion-resistant, high-temperature assem- 
blies, with the rotor precision aligned 
for minimum slot effect. Rated for con- 
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RENCE CE Ta 1 ELASTIC STOP nuts 


Spring-mounted connec- 


rae , tions or dynamic balancing, 
Vibration and impact proof $ ’ wtiena a iiak sae a 
bolted connections in 7 : 


iced saad D yet be easily adjusted. 
standard applications. ; - (Flanged face eliminates 


need for extra washers.) 


On all electrical terminals 
subjected to vibration in 
transit or operation, and for 
any electrical or electronic 
assembly where positive 
contact must be main- 
tained. 


On make and break adjust- 
ment studs where accurate 
contact gaps must be main- 
tained. Note “thin” height 
design for limited clear- 
ance. 


oe 2°06: 8.8. 6-66 8.8 62 ¢ 9.6: + Che oe eo 2 8S 


To seal bolt threads where 
leakage past stud threads 
must be prevented. 


For bolted connections re- 
quiring predetermined 
play. 


TIGHTENED AGAINST THE WORK 


- 
wes 
o 
ca 
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Blind fastening applica- 
tions where nut is 
“clinched” into sheet metal 
... becoming self-retaining 
as well as self-locking. 


For rubber-insulated and 
cushion mountings where 
the nut must not work up 
or down. 


To eliminate drilling and 


tapping and provide steel HOW THESE NUTS SOLVE SO MANY 


thread strength for soft 


metals, an ESNA spline nut FASTENING PROBLEMS, ELIMINATING 
is pressed into a bored hole 


Ag EXTRA PARTS AND OPERATIONS... 


The red locking collar of an ELASTIC STOP® nut grips bolt 
PN sn Sia! i! cae. St threads with a perfect fit that will not loosen under severe 
vibration or stress reversals, and seals against liquid seep- 
age. By bringing nut and bolt metal thread flanks into firm 
contact it eliminates wear producing axial play. The elastic 
locking action of the insert-type stop nut does not distort or 
Simplified self-aligning gall bolt threads. It is reusable many times. 
self-locking fastener for Send for the following free information: Elastic Stop nut 
bolting two non-parallel bulletin; Rollpin® bulletin. Or enclose a drawing of your 
f product for specific self-locking fastener recommendations. 
surraces, : 
Write to Dept. N30-1122 


FOR MANY SPECIAL FUNCTIONS 


ELASTIC STOP NUT CORPORATION OF AMERICA 
2330 VAUXHALL ROAD, UNION, NEW JERSEY 











B Engineering Service 

il mila ee mel iy 
B Planning and Scheduling 

B Quality Control 

B Packaging B Delivery 





These are the basic elements necessary to design and produce 
a precision built spring. To supply the above elements takes 
skill, experience and imagination . . . ingredients that Accurate 


Spring provides every one of their customers every day. 


Accurate makes millions of springs a month—precision 
springs held to close tolerances by rigid quality control and 
inspection. Production schedules for large quantities are 


planned well in advance. Customers are assured of deliveries 
scheduled to their needs. 


Proper packaging is necessary too, for ease of handling and 
speeded production. Untangling springs can be irksome and 
expensive. 


These facilities are here to serve you. Just write. outlining 
your requirements and specifications. 


SPRINGS 
WIRE FORMS 
STAMPINGS 





ACCURATE SPRING MFG. CO., 3817 W. Lake St.. Chicago 24, Ill. 
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torque delivered at the hub may be | 


tinuous duty at stall with a maximum 
unit operating temperature of 200 C, 
the package is 1 in. diam and 2.033 
in. long. Beckrnan/Helipot Corp 
P. O. Box 458, Newport Beach, Calif 


Circle No. 543, Reader Inquiry Service Cards 
on page 17 


PRECISION POTENTIOMETER 
1-¥e IN. SIZE 


Resistance values from 4% ohm to 500.- 
000 ohms with standard linearity of 
0.5 per cent are available in Model 
WP 15% precision potentiometer. It 
features accuracies previously available 
only in 2-in. or larger diameters. 
Model WP 15% linear or non-linear 
potentiometer is contained in an ano- 





dized aluminum case 15% in. diam and 
143 in. deep behind the panel. Turret 
type terminals mounted on a fungus 
proof insulating strip of high impact 
epon-glass laminate are provided for 
circuit connection. Servo or 3-hole 
mounting are standard; bushing mount 
is also available, in a case 7%2 in. deep 
Shaft diameter for both models is 14 in 

Standard resistances are 50, 100, 200 
500. 1000. 2000, 5000. 10.000, 20,000 
25.000. 40,000, 50.000 and 100,000 
ohms: ranges beyond these are fur 
nished on special order. Waters Manu 
facturing. Inc.. Boston Post Road 
Wayland. Mass. 
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HEAVY-DUTY POWER 
FEED UNIT 


“Hy-Torque”, a heavy-duty unit de 
signed to power the feed on multiple 
drilling applications. consists of a steel] 
gear rack which drives a pinion gear 
mounted on a shaft with a hub as the 
drive unit. The 3000 in. Ib maximum 
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where, how 


and why 


aluminum windings are 


performance-proved in 


DISTRIBUTION 
TRANSFORMERS 


Eighteen months of research, devel- 
opment and manufacture; then three 
years of field testing—that’s what 
went into one manufacturer’s alu- 
minum wound distribution trans- 
formers like those shown above. 
Utility comments such as “‘no oper- 
ating difficulties’, ‘“‘performing sat- 
isfactorily”’, underline the aluminum 
winding’s success. 

The experimental aluminum wound 
transformer is almost an exact du- 
plicate of its copper wound prototype 
in weight and size. It also has essen- 
tially the samie losses and regulation. 
This extensive experiment is addi- 
tional proof of aluminum’s technical 
adequacy in electrical equipment. 

Another interesting application 
for aluminum is in the transformer 
tank itself. Aluminum tanks would 
offer greater corrosion resistance and 






lower magnetic losses. The lighter 
weight would mean easier hanging 
with greater safety —less stress on 
the pole—and less maintenance be- 
cause aluminum never needs painting. 

In distribution transformers and 
in countless other types of equip- 
ment — from power source to end use 
—aluminum can cut costs and im- 
prove performance. For details and 
assistance from Reynolds Engineer- 
ing Service on your products or 
problems, call your local Reynolds 
office or write Reynolds Metals Com- 
pany, P.O. Box 1800-ED, Louisville 
1, Kentucky. 


The Finest Products 
Made with Aluminum 


PTE CN TLE 


REYNOLDS G23 ALUMINUM 


IMPROVING ELECTRICAL SYSTEMS 
FROM POWER SOURCE TO END USE 
Watch Reynolds All-Family Television Program “DISNEYLAND”, ABC-TV. 
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Heyco Nylon 


STRAIN 
RELIEF 
BUSHINGS 


Insulate and anchor the 
power supply cord to 
your housing... 









no need for grommets, 
wire knots or costly 
labor. 





Send for samples to fit your wire, today! 


HEYMAN 


MANUFACTURING COMPANY 
KENILWORTH 1, NEW JERSEY 


5 


HEY MAN! 
..- SAY HEYMAN 
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| retract 


at the hub 
cross-feed 


delivered be | 
applied to any driven | 
shaft for rotational or linear movement. | 
Four standard models provide a choice | 
of degree of rotation of the 4 in. pitch | 

| 

i 


torque may 


diameter pinion gear: 170, 255. 340, 
425. 


“Hy-Torque” will operate on any air 


or 


pressure between 15 and 150 Ibs., and 
units are available line or 
low voltage operation. For low voltage | 
control (8-12 transformer is | 
supplied with the unit to reduce pri- | 
mary voltage from 115, 220 or 440 volts | 


for either 


volts) a 


to the proper voltage input of the com- 
pany’s low voltage electroaire valve. A 
switch (may also be used for 
dwell control) and an auxiliary switch 
for synchronizing the “Hy-Torque” unit 
with other equipment, are built into 
the unit. The Bellows Company, 222 | 
East Market St., Akron, Ohio. 
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POLYURETHANE FILM- 
COATED MAGNET WIRE 
Designated Beldsol, the wire solders 
consistently (without stripping) at 700 
to 750 F. It combines low temperature 





solderability and a toughness of film 
coating comparable to Formvar, mak- 
ing it well-suited for high frequency 
coils where a high “Q” is required. 

Rated AIEE Class A—105 C, Beld- 


sol’s thermal stability has been shown 


x 
are you Riding 
a PLASTIC MOLDING 
NIGHTMARE? 


K & J service is the ‘‘tranquilizer"’ 
that will induce sweet dreams ..... 


in comparative tests to exceed that of 


magnet wires of the oleoresinous and 
vinyl acetal types. It can be wound into 
transformers, motor armature and field 
coils, radio and TV universal coils and 


other random wound coils where sold- 


remove your worries about what 
molding compound to use. ..... 
what about dimensional accuracy? 


erability and good film abrasion resist- : , 7 
..... is the piece designed for fast, 


ance is required. It is available in sizes 


; <a ; 

14 through 40. Belden Manufacturing economical production? .. . . . will 

Co.. Chicago 80. Il] specifications be followed to the 

sere % See MOORES oko xx and a hundred other 

Circle No. 546, Reader Inquiry Service Cards ¢ 5 

on page 17 plastic molding problems that K & J 

has been solving for years for 
hundreds of customers. 

SOLENOID HAS EPOXY For a better understanding of 
K& J’ ice t f i 

ENCAPSULATED COIL | KE.Z3 ere ower of conor 

WINDING ; 

No. 18 a-c solenoid has a coil winding 

that is encapsulated in “Permaseal” 


thermosetting epoxy. It is said to pro- 
hibit 
oils, 


humidity, 


alkaline 


penetration by 


salt 


water. 


air, acid and solu- 


KUHN & JACOB 
MOLDING & TOOL CO. 


1201 Southard St., Trenton 8, N. J. 
Represented by 
S.C. Uliman 
55 West 42nd St., New York, N. Y. 
Phone PEnn 6-0346 


Wm. A. Chalverus 
Carson Road, Princeton, N. J 
Phone 1-3170-J2 





Wm. T. Wyler 
Box 126, Stratford, Conn. 
Phone Bridgeport 7-4293 
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Now... 








ANNOUNCES 


a completely new line 
of fractional-HP 
right angle shaft type 


GEARMOTORS 


New, “Smaller and Better” 48 and 56 Frame Century Motors 


Weight reductions up to 1/3 
Gearmotors operate in any position 
Compact design saves space 


Tapered roller bearings on low speed shaft 
Finest rotary face-type oil seal on high speed shaft 
Wide variety of mounting and motor types 


Single reduction AG MA output speeds from 25 to 280 RPM (Double reduction as low as 4 RPM) 


& = > 





For floor mounting, complete with 
new type 56-Frame totally-en- 
closed, fan-cooled motor. Exter- 
nal fan fully protected by cover. 
Substantial mounting on gear 
housing supports overhung loads 
on shaft. Type SC three phase mo- 
tor shown. Ratings up to % HP. 


New IR 40 with 48-Frame motor 
Gear housing shown is in one of 
eight possible positions. Open 
type single phase capacitor-start 
Type CS motor. Strong welded 
foot assembly and heavy motor 
frame assure smooth operation 
with severe sprocket loading. Rat- 
ings up to 4 HP. 


Typical special purpose mounting 
to suit driven machine. Output 
shaft is vertical downward exten- 
sion, properly sealed against oil 
leakage. Capacitor-start type mo- 
tor has special smooth cover over 
capacitor and terminal connec 
tions to facilitate cleaning to meet 
sanitary requirements. Ratings up 
to % HP. 





Basic horizontal unit as assem- 
bled with 56-Frame open type 
motor. Motor is Type SC poly 
phase. Multi-speed, crane and 
hoist duty and other special types 
available. Note convenient vent 
and filling plugs on gear housing 
Ratings up to % HP 


Call your nearby Century District Sales Office or Authorized Distributor 


... Your best motor investment is Century 


© 
Performance-Rated 
MOTORS 

1/20 to 400 HP 
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CENTURY ELECTRIC COMPANY 


18th and Pine Sts. « St. Louis 3, Missouri * Offices and Stock Points In Principal Cities 











Radical New 


TO DIFFICULT SWITCHING REQUIREMENTS _ 





Permits Small, Compact De- | 
sign that insures reliable 
performance under ex- 
tremes of vibration, temp- 
erature, and shock. 


Three Sets of 
Parallel Contacts - 


Increase Reliability because 
three relays in parallel are 
more reliable than one. 


Decrease Bounce Time to less 
than 100 psec. 


increase Make Current to 
100 omperes inrush be- 
cause contacts are not 
bouncing and arcing. 

Increase Contact Life when 
interrupting currents up to 
15 amperes at 28 vde or 2 
amp at 300 vde. 
(Heavy duty contacts will 


interrupt up to 60 amps at 
28 vde) 





“ 
“NX 


This revolutionary new vacuum relay 
has been fully tested and is avail- 
able in production quantities. 


CERAMIC INSULATOR 


— ARMATURE 










PLASTIC PROTECTED 
TIP-OFF ——— 


N ntaciS—> 
COMMON \ 
3 —~ contacts 
fo ~~ \ 
\ 
» 





ee 
AHO 


wii” ZT Te 








or EVACUATED CONTACT 
- ENCL R 
x ENCLOSURE REMOVABLE DC 
, 7 * saniiene eeembaade ACTUATING COIL 


HOUSING TUNGSTEN RETURN 


SPRING 









+ SAN JOSE 8, CALIFORNIA 
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} company 


ether, alcohol, hydraulics and 


fluids. 
Applic ations 


Lions, 
other 
include _ refrigeration 
and air conditioning, or equipment of 


kind 


severe moisture conditions. High diele 


any which must perform under 
tric strength, resistance to abrasion and 
thermal or mechanical shock are othe 
features which enable it to operate at 
for a life 
available for intermittent o1 
continuous-duty operation. 

With % in. plunger stroke, the 
solenoid lifts up to 11 lb. Stroke is ad 
justable from 42 to 1 in. D-C units are 
also available for 400 cycle operation 
Guardian Electric Mfg. Co., 1621 West 
Walnut St., Chicago 12, IIl. 


Circle 


top efficiency long span 


Units are 
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A-C MANUAL AUTOSTARTER 


Type JF a-c manual nonreversing auto 
starter is available for starting squirrel 
cage induction motors from 5 to 125 hp 
at 220 volts, and from 5 to 250 hp at 
440/550 volts. The unit is designed for 
use wherever across-the-line starting 
current of motors exceeds local power 
restrictions or interferes with 
plant operations. 

The JF is housed in a shallow, wall 
mounted NEMA 1 general-purpose en 
but NEMA 4 


9 class 2 group G 


closure, watertight o1 


NEMA 


enclosures 





has 


line 


available. The five 
sizes, numbered 2, 3, 4, 5 and 5L, ac- 


are also 
cording to horsepower requirements. 
The autotransformer is of the two 
coil type, and is connected open delta. 
It meets NEMA standards permitting 
a cycle of one 15 sec start in each four 
minute total of four 
starts two-hour rest 
period. Transformer taps provide start 


interval, for a 


followed by a 


ing voltages of 65 per cent and 85 per 
cent of line starters 
than 50 hp also have a 50 per cent tap. 

Overload protection is provided by 


two MW 


type overload relays. 


voltage; large: 


bimetallic snap-action disc- 
All starter 
use double-break silver alloy air-brake 
contacts. A sequence and holding mech- 


sizes 


anism which governs the starting se- 
quence prevents going to the run posi- 
tion without passing through the start 
first. The mechanism 


position opens 
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BACKGROUND 
OF QUALITY 


..and the quality starts in the foreground! 


For when it comes to Roebling Magnet 
Wire, quality means unsurpassed ingredi- 
ents of consistent excellence... wire-making 
skill based on decades of experien¢ e...and 
exacting testing and inspection. 

You pay no more for Roebling Magnet 


Wire 


performance. And you choose the packaging 


vou get more in terms of satisiying 


that will give you utmost efficiency and 


economy. Write today to Electrical 
t Wire Division, John A. Roebl : 


son 


s Corporation, Trenton 2 

New Jersey. for information about 
types and sizes of Roebling Magnet Wire 
exactly suited to your applications. 


ROEBLING 4 


Branch Offices in Principal Cities =. 
Subsidiary of The Colorado Fuel and Iron Corporation 





TARY SWITCHES 





TYPE P, 30A 





TANDEM TYPE P, 30-10A 


For every control, tap, 
and transfer application. 








Save valuable panel space 


Simplify control of complex circuits 
Give “‘dead-front” mounting safety 
Listed by Underwriters Labs, Inc. 
Can be furnished to latest Navy specs. 


Ratings from 2 amperes to 200 amperes, 30 to 


250 volts d. c., and 125 to 500 volts a. c. — 
depending on number of circuits and nature 


of load. 


ES 


EY 


Write for combined catalog giving useful 
design data on Esco rotary switches. 


ELECTRO SWITCH 


CORPORATION 
167 King Avenue, ‘ Weymouth 88, Mass 





Circle 236 on page 17 


the contacts in case of overload or 
undervoltage. The starter is held in the 
run position by a_ solenoid operated 
latch. Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


Circle No. 548, Reader Inquiry Service Cards 
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MICROWAVE POWER 
ATTENUATOR 


Designated Model AT-70, it is designed 
for broad-band power attenuation over 
a range of frequencies from d-c to 4000 
me, and may be used for: isolating 
power sources (up to 50 watts continu- 
ous power) from low-power measur- 


ing devices; decreasing power output 





of transmitters (for reduced radia- 
tion) ; or as a dummy transmitter load 
to permit simultaneous monitoring of 
transmitter output. 

The attenuators are T-networks of 
concentric line construction and use 
carbon precision resistors. Series ele- 
ments are rod resistors. shunt elements 
are discs. For maximum power dissi- 
pation, the AT-70 is oil-filled and 
equipped with cooling fins. Accuracy is 
within +14 db and vswr better than 1.3 
to 1 over the entire frequency range. 

Standard attenuation ratios available 
are 3, 4, 5. 6, 10, 12, 15, or 20 db; 
rated power is 50 watts continuous, at 
125 C: input and output impedance is 
50 ohms. Empire Devices Products 
Corp.. Amsterdam, N. Y. 
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MINIATURE INERTIA 
SWITCH 


This switch, developed for use in air- 
craft and missile applications, where 
the need existed for a component weigh- 
ing less than one pound, eliminates 
static friction. One single moving part, 
frictionless in operation, momentarily 
closes electrical contacts, following im- 


| pact or acceleration above a_ preset 


value. 
Principle of operation is as follows: 


| the mechanism consists of a_ single 


ELECTRICAL MANUFACTURING 











piercing safety barriers... 


RO 


pAlying Glassware 


keeps pace with expanding air travel 


“Can we depend on the glass?” 


You certainly can when it’s Kopp Glass. 
That’s because Kopp is specifically designed 
and custom-made to provide optimum depend- 


ability and safety under the most severe service 
conditions. 


Kopp “flying” glassware is carefully engi- 
neered to give you the best in beam control, 
color transmission, weather resistance and any 
other desirable characteristic. An excellent 


service record both on airplanes and on airports 
has been the result. 
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But Kopp engineers aren’t resting on these 
achievements. They’re pressing forward relent- 
lessly—piercing safety barriers—to improve 
existing products and develop new ones. Call 
today if you have a technical glass problem. 
Our engineering department will be glad to 


help you. ae 


KOPP GLASS. Inc. 


Swissvale, Pennsylvania 
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P&B PROGRESS 


IMPROVED! SEALED COIL, TELEPHONE-TYPE RELAY. 





Ni 
* 
oe 
Sa 
4 
rae 
; Va UBS. 
: x 5 


INCREASES RELAY RELIABILITY 
AND TEMPERATURE RANGE 


LOOK AT THESE GREAT NEW FEATURES § Hermetically sealing the coil of the MH “Seal-Temp” substantially 


New bobbinl 7 increases the reliability and life of this popular telephone-type relay. 
ew bobbinless coi 5 ; 4 Cialis 
saves space, permits . Mycalex stack, Considered a major reason for relay failure, contact contamination 
use of more ampere Se > Teflon wire and 
turns of Teflon coated re _-—J end washers and 
wire with no increase ‘mes me ceramic pushers, 
in coil diameter. : ; plus sealed coil, The ‘‘Seal-Temp”’ has a temperature range considerably broader 
a f permit high : M ae 3 
aah than ordinary relays... from —65° C to -++-125° C. This is achieved 
4 _ Nee? ae Ne operations. by constructing the stack of Mycalex, employing ceramic pushers, 
ermetically WA | i - ; : : : 
ida )\\ a § uj (Tested up to and by using Teflon coated wire throughout. 
\ i By 125° C.) 
coil prevents ah 
gases from 


due to outgassing of the coil has been eliminated by this sealing 
process. 


For applications where reliability, long life and broad temperature 


oostlinieess — , % ranges are required, the MH ‘‘Seal-Temp”’ relay could well be the 
ntaminating *: : ; ; : 
contacts. oY oe answer. Write, wire or call today for complete information. 
























GENERAL: 


CONTACTS: 


COILS: 


Mail the coupon 

elmer ule gle! 
data on the new 

MH Series, plus new 

eet Telamesohillels Modi 
standard type relays. 
em Mth 2 ie) 

to a specific application 
problem write in detail. 
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MH “SEAL-TEMP” 
RELAY 


Insulating Material: Ceramic, Mycalex and Teflon. 

Insulation Resistance: 1,000 meg ohms min. 

Breakdown Voltage: 500 V. RMS. 

Shock: 30g’s. 

Vibration: 5g’s 55 to 500 cps.; .032” max. 
excursions 5-55 cps. 

Temperature Range: — 65° C to +-125° C. 

Pull-In: Approximately 75% of nominal voltage 

at 25°C. 

Terminals: Miniature plug in; hook end solder. 

Enclosure: Short ‘‘M" Can, hermetically sealed. 


Arrangements: Up to 6 springs per stack. (4PDT) 
Material: Ye” Silver (others available). 
Load: 5 amp. 115V. AC resistive. 


Resistance: Up to 22,000 ohms. 

Power: 100 mw per movable arm min.; 4 watts max. 
DC at 25° C. (200 mw min. to meet shock or 
vibration requirement at 25° C.) 

Duty: Continuous. 

Insulation: Teflon. 

Coil Chamber: Hermetically sealed. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL 
ELECTRONIC, ELECTRICAL AND REFRIGERATION DISTRIBUTORS 


Potter & Buundield, ine. 


PRINCETON, INDIANA 


SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 
Manufacturing Divisions also in Franklin, Ky. and Laconia, N.H. 


Potter & Brumfield, Inc., Princeton, Indiana 
Attn: T. B. White, Brig. Gen. USMC (Ret.) 
Special Projects Engineer 


Please send me complete engineering data on the new MH 
Series Relay plus the new compact catalog of P&B standard 
relays. 


Name 





Company. 


Address__ 





Zone State 








City 





Circle 238 on page 17 


moving part, a small steel ball, which 
is retained in a conical cup by mag 
netic attraction. The ball 
pressed against the cup until it is acted 


remains 


upon by a horizontal acceleration sufh 
ciently large to dislodge the ball 
against the action of the magnet force 
The ball is now forced to roll up ar 
element of the conical cup until it 
makes contact with the wall of the 
switch cap. The ball, which is silver 
plated, as is the conical cup and the 
cap, completes a circuit between the 
cup and wall, and may be used t 
trigger a relay or thyratron circuit 
The impact setting of the switch is 
modified by changing the air gap be 
tween the steel ball and a permanent 
magnet located below the conical cup 

Contacts are momentary SPST snap- 
action. Rating is 5 amp at 28 volts d-c 
or 115 volts a-c for a resistive load. 
Safe Lighting Inc., 527 Lexington Ave. 
New York, N. Y. 
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PILOT AIR CONTROL VALVE 


A basic part of this valve is a small 
synthetic rubber boot which snaps in 
place around the valve stem, sealing all 
critical parts from dirt and abrasives 
increasing valve life. Aluminum, stain 
less steel and molded nylon are used 


A 
é 


~ 


to give the valve longer service life by 





providing resistance to corrosion. 
The basic valve has five optional a 

tuating heads—palm button, ball cam 
lever, locking lever, and mechanical! 
link clevis. These are interchangeablk 
in less than 30 sec by removing tw: 
pins. Replacement spools take the sams 
amount of time to install. These parts 
can be interchanged without disturbing 
the piping. Any of these valves «an be 
base, panel or wall mounted. The same 
valve can be used as either a two-way 
valve or as a three-way valve. Either 
the two-way or three-way valve can be 
normally open or normally closed t 
inlet pressure, depending on the piping 
arrangement. The valve is built for 150 
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The trail is 
well-marked 
for 

alert designers 
and 
manufacturers 
who seek 


the help of 


quality 


phenolic | ny 
BU 


\ 


molding 


compounds 


PLENCO 


PLASTICS 
ENGINEERING 
COMPANY 


Sheboygan, Wisconsin 


Serving the plastics industry in the manufacture of 
high grade phenolic molding compounds, industrial resins and coating resins. 
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psi air operation and has 44 in. pipe 
ports. Hanna Engineering Works. 1765 
Elston Ave., Chicago 22, IIL. 
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DPDT SWITCH FEATURES 
ONE-WAY ACTION 


ES4-DM3 die-cast switch provides si- 
multaneous, one-way action on two 
poles that results in an electrical im- 
pulse on the downward stroke and no 
switch actuation on the return to its 
normal position. The snap-action of the 
4-circuit switch mechanism is totally 


independent of the speed of the 
plunger movement. 

The DPDT basic switch is housed in 
an aluminum die-cast case with a 
splash-proof neoprene boot to protect 
its switching mechanism. The ES4- 
DM3 is designed to eliminate compli- 
cated one way dogs, extra switches 
and costly relays. It is suitable for 
pulsing electrical control on both pneu- 
matic and hydraulic valves and other 
similar installations requiring momen- 
tary one-way electrical impulses. The 
simultaneous break of two poles per- 
mits flexibility in wiring variations. 
The switch is rated at 15 amp, 125 to 
250 volts a-c: 30 volts d-c. Electro 
Snap Switch & Mfg. Co., 4218 West 
Lake St., Chicago 24, III. 
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40 OZ-IN HEAVY-DUTY 
SYNCHRONOUS MOTOR 


This reduced-size heavy-duty synchron- 
ous motor has a torque rating of 40 
oz-in. at 1 rpm. Standard models are 
available with speeds of % to 360 
rpm through gearing, and 1800 rpm 
direct drive. 

The motor starts instantly with full 
load at rated torque and will operate 
continuously with a maximum tem- 
perature rise of 45 C above ambient. 
Housed in a stamped steel case. it 
measures 2% in. in diam and 134 
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If you’re miniaturizing ... you'll save space, time and 
money with Allen Minicaps and Minisets (#0 thr #3 dia.) 


These miniature Allen Hex Socket Cap 
and Set Screws will let you scale down 
your product sizes even farther. 
They’re made from Allenoy special 
alloy steel—so strong that you can 
safely specify fewer screws or smaller 
sizes. 


Allen Minicaps and Minisets are tiny, 
but very tough! —true Allens, with 
deep, clean, strong sockets and uni- 
form Class 3A threads. Minicaps have 
the Allen knurled “Grip-Head” and 
are trimmed both on top and under 
the head, for tighter fit and better ap- 
pearance. Minisets have the improved 


small-cup Allenpoint that drives 
deeper and holds tighter. 

Because sockets are uniformly true 
hexagon shape, the key or driver fits 
tight — makes starting much easier, 
saves a lot of time in assembly. 
Diameters of these miniatures run 
from #0 through #3. Minicap lengths 
run from 4s” through 2”, and Miniset 
lengths from Me” through %”, Also 
standard in stainless steel. Your In- 
dustrial Distributor has them now. 
He'll show you why these Allens — 
like all Allens — hold tighter and last 
longer. Or write for information and 
samples. 


Stocked and sold by leading industrial distributors everywhere 
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ALLEN 


Circle 240 on page 17 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 












Use Minicaps and Minisets 
wherever you need depend- 
able fastening in very small 
assemblies: 


TV, radio and telephone equip- 
ment @ Guided missiles, rockets 
e Panel meters e Electro-me- 
chanical devices and servo-sys- 
tems ¢ Computers @ Control and 
operating mechanisms for relays 
® Cameras e Instruments 
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This rotary switch component for an electric range 
proved to be a delayed-action saboteur. The beryllium 
copper from which it was formed was so hard that 
over a period of time it scratched and gouged the 
phenolic cams actuating the switch—to the point 
where the switch would soon become inoperative, 
causing customer complaints and damaging the manu- 
facturer’s reputation. 


A specially-produced phosphor bronze alloy from Miller 
provided a quick and painless solution. Miller experts 
were able to recommend and produce a metal that re- 
tained the high degree of spring tension necessary 
for dependable operation—yet soft enough to protect 
the cams from damage. And, as an extra benefit, the 
manufacturer also found that it formed more easily— 
with far fewer rejects. 


Miller specializes in the expert production of quality 
phosphor bronze—in strip, coiled and flat lengths— 
tailored to your specific needs. Remember: at Miller, 
Phosphor Bronze is the main line—wnot a sideline. 
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THE MILLER COMPANY « MERIDEN, CONN. 
ROLLING MILL DIVISION 
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in. in depth. Three #8 mounting holes 
are spaced 120 deg. Operative in any 
position, the motor can be stalled in- 
definitely without damage to the coil. 
A \% in. drive shaft is standard, and 
shafts of any length are available. 

The motor operates on 115 volts, 60 
cycles and draws 7 watts. Timing ac- 
curacy is maintained through a_ tem- 
perature range from —40 F to +250 F. 
Hurst Tool and Manufacturing Co.. 
Princeton, Indiana. 
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MINIATURE 4-THROW 
TOGGLE SWITCH 


Designated No. 446152, the switch is 
built to eliminate the need for rewir- 
ing and replacements in radar scanners. 
aircraft trim, ground fire control, and 
various industrial applications. Capac- 
ity is 20 amp inductive at 28 volts d-c 
for 10,000 cycles. Size is 1.8 eu in.. 





and weight only 2 oz. This unit breaks 
inductive loads at high altitudes, and 
operates actuators directly eliminating 
relays. 

The switch is a_ positive action. 
single-pole, 4-position unit internally 
sealed with a silicone boot that keeps 
moisture and dust away from the silver 
alloy contacts. Action is center-off. 
momentary contact, with a snap feel. 
The fast, heavy-duty make-and-break 
wiping contacts do not weld under 
high current, and the unit withstands 
overloads several times its rated am- 
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TESTS ON NEW GENERAL ELECTRIC RESISTORS PROVE... 


Enamel resists moisture and chemicals 


No harmful effects from moisture or active chemicals 

. that’s what was learned from actual laboratory 
tests on General Electric resistors. After 360 hours of 
actual contact with water, salt water, solvents, and 
alkalies, the special vitreous-enamel coating on General 
Electric resistors was still giving air-tight protection 
to the delicate wire windings! 

General Electric resistors are available in over 1400 
combinations of ratings (5 to 200 watts), types, and 
mountings. They will hold their rated tolerance even 
under extreme temperature conditions (+700° F to 
—70° F). Their terminals will hold up to 21 pounds of 
right-angle pull—and a special terminal is available 
to hold up to 34 pounds of pull! 

Like more information? Ask your General Electric 
salesman for a free set of sample resistors and conduct 


your own tests. And send today for the new 36-page 
catalog containing complete information on ratings, 
dimensions and ordering directions. 


Industry Control Department, Roanoke, Virginia. 


SEND TODAY FOR FREE 
RESISTOR CATALOG 


Section 8784.7 
General Electric Co., Schenectady, N Y. 


Please send a copy of GEA-6592, G-E Resistor Catalog. 
Name 
Company 


Address 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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MODEL 1040 


SPECIFICATIONS 








Frequencies 400 or 1000 C.P.S. by selector switch 
(other frequencies on request) 

Distortion Less than 1 % 

Hum Level Approximately .05 % of rated output 


3 watts into matched resistive load 
115 volts, 60 C.P.S., 40 watts 


Output Power. 
Power Supply 


Dimensions 5-11/16x 9x 6%, inches 
THER MODELS AVAILAI 
PRICE ° 0} BLE 
119 00 MODEL DESCRIPTION POWER OUTPUT 
$ * 1040A Sim. to Mod. 1040 8 watts ; 


EXCELLENT ACCURACY AND STABILITY © TRANSFORMER ISOLATED OUTPUT © 3 OUT- 


PUT IMPEDANCES © LOW INTERNAL IMPEDANCE © OUTPUT VARIABLE UP TO 120 VOLTS 


MODEL 1500 


SPECIFICATIONS 





FREQUENCY .400 CPS (Other frequencies 
on request) 

Distortion Less than 1. % 

Hum Level Approximately .02% of 


rated output 

15 watts into matched 
resistive load 

. 115 volts, 60 C.P.S., 


Output Power 





Power Supply 


120 watts 
Dimension 8%," x 19” rack panel, PRICE 
8” deep $299.00 


Representatives in Principal Cities 
INDUSTRIAL TEST EQUIPMENT CO. 





55 EAST lith STREET « NEW YORK 3, N. Y. 
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TIMER RELAY 
that handles all 
controlled timing 


% No false contacts 

% Non sticking 

% Practically ‘fail safe" 
% Low cost timer 


Durakool 


St Oe) SM a 












COIL 
ENERGIZED 









This steel clad, factory set, tamper 
proof Durakool timer-relay is prac- 
tically non-breakable. Operating life 
multiplied 5 to 6 times by new 
plunger construction features. Com- 
binations of operate-release time de- 
lays from 0.15 sec. to 20 sec.—either 
normally open or normally closed 
action, 


COIL 
DE-ENERGIZED 


See telephone directory for local distributor, or write. 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., TORONTO 9, CANADA 
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Simplified construction com- 
prising only one moving part assures 
trouble-free operation. Mason Electric 
Corp., 3839 Verdugo Road, Los 
Angeles, Cal. 
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perage. 


RACK AND PANEL 
CONNECTORS 


These environmentally-sealed rack and 
panel connectors designed for potting 
are available with 57 electrical contacts 
and 2 coaxial connectors, or 75 elec- 
trical contacts with 3 coaxial connec- 
tors. Electrically rated at 742 amp per 
contact at 600 volts d-c, they have cap- 
accommodate RG- 


tivated contacts, 


90, 


her 







4 


Awad wh 





58/U or RG-141/U and have a nominal 
impedance of 50 ohms. Temperature 
range: —65 C to +125 C with appro- 
priate potting compound. 

Features include: spring-loading of 
female connector, which minimizes dif- 
ficulties encountered by lateral mating 
dimensional variations in rack and 
panel structures and maintaining con- 
stant pressure on resilient face seal; no 
air voids; and hooded female contacts. 
Amphenol Electronics Corporation, 
1830 S. 54th Ave., Chicago 50, Illinois. 
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RAPID-DRY SOLVENT FOR 
USE WITH ULTRASONIC 
EQUIPMENT 


Industrial solvent for use with ultra- 
sonic cleaning equipment offers selec- 
tive solvency, electrical stability, rapid 
drying, safety and low unit cost. Sonic- 
Solve No. 113 has the power to re- 
contaminants without affecting 
plastics, decals, numbers, magnet wire, 
insulating varnishes, etc. The non-ionic, 
liquid is stable and 
safe for use with electronic cleaning 


move 


non-hydroscopic 


equipment. 

After 10 seconds in an_ ultrasonic 
using Sonic-Solve No. 113, 
completely assembled open relays are 


cleaner 
devoid of resin fluxes, oils, greases and 
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Phase Shift Compensation Eliminated 
In New HELIPOT’ Precision Potentiometers 


SPECIAL D-H ALLOYS MAKE 
AIR-CORE WINDINGS PRACTICAL! 


Helipot’s purpose in designing its new, air-core wound series 7700 
Potentiometers was to make possible operation at higher frequencies 
with 0° phase shift—thereby eliminating compensation circuitry. 

In nearly all multi-turn potentiometers, resistance wire is wound 
on an insulated copper-wire mandrel. This type of mandrel is used 
because it has uniform diameter, good heat conductivity and high 
thermal capacity. However, a disadvantage of such construction is the 
relatively large distributed capacitance between the resistance wind- 
ing and the mandrel. When such a potentiometer is used as an AC 
voltage divider, the output generally differs in phase and magnitude 
from the desired output. This interferes with the effective use of high 
accuracy potentiometers unless compensation is applied somewhere 
in the circuit. 

Helipot engineers desired to eliminate these problems by eliminat- 
ing the copper-wire mandrel. But the elimination of the mandrel also 


HARRISON, NEW JERSEY ~ sranches 





Distributor: ANGUS-CAMPBELL, INC., Los Angeles, San Francisco 


eliminated the support for the winding. Needed, therefore, was a type 
of wire that would make a self-supporting air-core winding. 

At Helipot’s request, Driver-Harris went to work with these speci- 
fications: The wire must be of dependabie uniform hardness so that 
in stretching it, equal spacing between turns is obtained, free of creep. 
This is essential to linearity. The wire also must be of unvarying di- 
ameter for uniform resistance. And its surface must be extremely 
clean—free of oxide coating to minimize contact “noise”. 

Driver-Harris produced the wire—a special hard-drawn form of 
Karma* and Nichrome* V. And Helipot produced its new 10-turn 
series 7700 potentiometers in a resistance range from 200 to 5000 
ohms. With this radically new air-core winding, linearity approaches 
the resolution of the unit without resort to padding or shunting. And 
phase shift in AC circuitry is reduced to less than 0.1°. 

Since 1899, Driver-Harris has produced 132 special-purpose alloys 
in just this fashion—in answer to a particular problem and extraor- 
dinary specifications. If your own engineering and product develop- 
ment plans currently hinge upon a special alloy—why not bring your 
problem to Driver-Harris. Your inquiry is invited. 


*T.M. REG. U.S. PAT. OFF. 


Detroit. C 


Driwver-Harris Com pany 


. in Canada 8B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 


MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES 
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Gearmotor for agitator drive on bulk 
milk cooler. Stainless steel shaft. Leak- 
proof seal. 


when you need a P : 





Special diameter motor parts for use in 
rotary oil burners. Range 2 to 5 HP. 


1 ! L motor | 





Contact 
DOERR 


Over 95% of Doerr's production 
consists of motors with one or 
more special features 


Rely on Doerr’s long and special- 
ized experience to solve your prob- 
lems. List your specifications. Then 
let Doerr prove how easy it is to 
select and receive on-time delivery 
of motors that exactly fill your need. 


Special features and modifications 


Floor machine 
motor. Low con- 
tour—high 
torques—pleas- 
ing oppecrance. 








of all types are available. Present 
can be adapted to solve new design 
problems at minimum cost. In addi- 
tion, Doerr makes a complete line 
of standard NEMA ratings, every 
motor precision-built to the highest 
standards of quality. 


Discover now why leading ma- 
chinery builders consistently re- 
order Doerr Motors. Before you 
buy, just write or call us in for a 
talk. More than likely we can fur- 


Doerr motor 
with special 
mounting used 
on leading 10” 
table saw 








dirt. Another five minutes in an ultra- 
sonic dryer and the parts are ready 
for packing. Sonic-Solve also dries 
rapidly in open air and no rinsing or 
neutralizing is necessary. 

The solvent is non-flammable and 
has a minimum toxicity of 500 ppm in 
air in an eight-hour working day. Low 
unit cost is achieved through short im- 
mersion time, elimination of rinsing, 
and rapid drying. A wide variety of 
electrical, electronic and _ precision 
mechanical components may be cleaned 
with this solvent, such as controls, re- 
lays, printed circuit boards, field coil 
assemblies, instrument panels, solar 
battery assemblies, switches and 
stators. London Chemical Company, 
Inc., 1537 N. 31st Ave., Melrose Park, 
[llinois. 
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VARIABLE TRANSFORMEKS 
FOR HIGH FREQUENCY DUTY 


These Powerstat variable transformers 
are available in several series of a new 
standard line for h-f applications. De- 
signed for single and three phase, 400/ 
800 cycle operation, manual and motor- 
driven air-cooled models are offered for 
28, 120, 240 and 480 volt service in 
ratings from 56 va to 8.7 kva. Type 
IHMDO7CKI (illustrated) is typical 
of this line. 

Of rugged, compact construction, 
they perform the same task as con- 
ventional 60 cycle units but weigh only 


TYPE 1HMDO7CKI 





1/3 as much and occupy only 1% the 
cubic space. Engineered to operate at 
ambient temperatures of —55 to -+- 40 
C at full rated load (reduced to + 80 


Special pump bracket eliminates mount- 
ing and alignment problems. Saves space 
and weight. 


Sanitary dairy pump motor . . . Doerr- 
Designed to customer's specifications. 


C); altitudes to 50,000 ft; up to 95 
per cent RH vibration, shock and in- 
clination per MIL-T-17113; corrosion 
resistance per QQM-151-A and other 
applicable military specifications. They 
are applicable for aircraft, shipboard, 
missile and industrial applications. The 
Superior Electric Co., 83 Laurel St. 
Bristol, Conn. 
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YOU GET MORE WITH DOERR! 
Special and standard electric motors from ee, 


1/30 to 5 HP that exactly meet your needs. 
DOERR 


aM ruc vary ten 


NOW AVAILABLE 
*% Larger sizes of gearmotors 
*% Low voltage D.C. motors for battery- 
operated equipment 


WRITE FOR NEW BULLETIN ON ELECTRIC 
MOTORS WITHOUT OBLIGATION 


150 North Fourth Avenue ORDERED YOUR 
1951-1955 EDITORIAL INDEX YET? 


CEDARBURG, WISCONSIN 
SEE PAGE 312 
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Photo shows wide variety of CTC components. Upper left, hardware, knobs, panel screws. Upper right, standard terminal 
boards, phenolic and ceramic. Bottom row, insulated terminals in ceramic and teflon, diode clips, battery clips, plugs and jacks. 


Common denominator 


-CTC reliability. 


If specifications call for durability 
specify CTC hardware 


Durability is not just a term at 
CTC it’s practically a manufac- 
turing process! Take the above line 
of CTC hardware for example. CTC 
guarantees it and every one of its 
components unconditionally in 
any quantity! That’s high quality 
control — quality control that meets 
or betters all applicable military and 
government specifications. CTC 
quality controls the raw material, 
each step of production and the fin- 
ished product — the result — excep- 
tional durability. 

Best of all you get this durability 
economically. In fact you 
couldn’t make such hardware items 
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cheaper yourself! Our large selection 
of standard panel and chassis hard- 
ware fills most needs. If you require 


neering Dept., Cambridge Thermi- 
onic Corporation, 453 Concord Ave., 
Cambridge 38, Mass. On the West 


custom design, contact us direct. 
Send for CTC’s Catalog 600 — it 

has all the details of CTC’s complete 

hardware line. Write to Sales Engi- 


Coast contact E. V. Roberts and 
Associates, Inc., 5068 West Wash- 
ington Blvd., Los Angeles 16, and 
1560 Laurel St., San Carlos, Calif. 






CAMBRIDGE THERMIONIC CORPORATION — 


makers of guaranteed electronic components 
custom or standard 


Circle 247 on page 17 239 


ee —  —_ >, 44>, Eee COL, Oe 





NEWS and DATA 


Creped Insulating Kratt... high 
strength Insulating Paper 


Special machine treatment gives un- 
usual stretch for a primary crepe — 
50% in a 53 lb. basis weight. Caliper is 
.015. Excellent insulation for telephone 
cable, electronic and electrical wire and 
of interest to converters requiring high 
percentage crepe. 


Grotan Tan... /nsulating Paper 
for motors and generators 


Extreme density (17 lbs/ point), purity, 
electrical insulating and forming quali- 
ties. Several weights and calipers avail- 
able on stock basis or specials made to 
order. Particularly suited for fractional 
H.P. motors where dependable perform- 
ance is important. 


Medium Density Wood Cable... 
medium weight sheet for power cable insulation 


Special qualities include low power factor, 
high dielectric strength, good formation 
and high length tensile. 


SEND FOR COMPLETE DATA SHEETS. 


Also, many types of standard and special papers for insulating, 
using world-wide selection of fibers to attain optimum strength, 
cleanliness, and power factor. Write today. 


HOLLINGSWORTH « VOSE 


COM PANY 


EAST WALPOLE, MASSACHUSETTS 
PIONEER DEVELOPERS OF SPECIAL PURPOSE MULTI-FIBERED PAPERS 
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Laboratory 


and 
Engineering 
Equipment 


STANDARDIZATION CONSOLE 


Self-contained, this console provides 
power source, control, and circuitry 
for high-accuracy instrument standardi- 
zation. These instruments range from 
microvolts and microamperes to several 
hundred volts or amperes—a measure- 
ment range of nearly 10%. The console 
is widely used for the calibration of 
portable, small panel, switchboard, and 
recording-type instuments. 

Designed to reduce downtime losses, 
the console can calibrate instruments 
in minutes. With all necessary opera- 
ting equipment, it measures 6 ft long, 


4 ft wide, and 5 ft high. It can be 
calibrated by  non-skilled workers; 
safety features make it virtually im- 
possible to damage the instruments on 
test or the console. 

D-C measurements are accurate to 
0.01 per cent, a-c measurements to 
0.05 per cent, depending on reference 
standards used. Regulated power is 
supplied in the a-f range of 50 to 3000 
cps, and both a-c and d-c voltage and 
current supplies are provided in con- 
ventional separate bus facilities up to 
150 amp, 750 volts. General Electric 
Co., Schenectady 5, N. Y. 
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B-POWER SUPPLY FEATURES 
PARALLEL OR SERIES 
OPERATION 

Model 300B_ wide-range B-power 
supply utilizes printed circuits for 
lightness, compactness, and reduced 
cost. It features parallel or series oper- 
ation, external sensing, good regulation 
and stability, and low ripple. It pro- 
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ENTER THIS CONTEST 
...90 CASH PRIZES! 






















CONTEST RULES 


1. Tell in 25 words or less ‘‘Why | prefer Albanene tracing paper.’’ 
2. Send all entries to K&E Albanene Contest, Box 160, New York 46, 
N. Y. Enter as often as you wish. There is nothing to buy. 

3. Entries must be postmarked not later than midnight, Nov. 30, 
1957. 


4. Entries become the property of Keuffel & Esser Co. None can be 
returned. 


5. The decision of the judges is final. 

6. Winners will be notified by mail. A complete list of winners will 
be sent upon request, providing request is accompanied by stamped, 
self-addressed envelope. 

7. Contest is open to all residents of continental United States, ex- 
cept employes, and their immediate families, of Keuffel & Esser Co. 
and its subsidiaries and dealers; its advertising agency; and judges 
of this contest. 

8. Also not applicable to residents of those states where there are 
prohibitory laws. 


Why | prefer ALBANENE Tracing Paper... 


First prize . . o « « £3888 
Second prize . ..--- « $1000 
Third prize. . - « © © © « $ SO 


plus 87 prizes of $25 each! 


In 25 words or less, tell us why you prefer K&E 
Albanene® tracing paper. Your reasons may win 
one of these 90 prizes (it’s K&E’s 90th anniversary). 


Here’s a hint: Albanene is made from 100% rag 
stock for superlative tear strength. It is perma- 
nently transparentized with an inert resin. Drafts- 
men like it because of its easy drawing qualities . 

reproduction men for its high transparency and 
permanence. Everybody likes it because “‘what you 


Here’s why I prefer Albanene Tracing Papers 


Name 


Street 
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K & E Albanene Contest, Box 160, New York 46, N. Y. 


pay for stays in the paper.” That’s why Albanene is 
the best seller among all tracing papers. 


Get contest aids from your K&E dealer: Infor- 
mation booklets, extra contest entry blanks, sam- 
ples of Albanene, too, if you need them. You can 
enter as often as you please. 

Or use a plain sheet of paper if someone’s already 
snipped the blank below. Give your name, address, 
and firm name, twenty-five words or less telling 
why you prefer Albanene tracing paper, and mail 
to K&E Albanene Contest, Box 160, New York 46, 
N. Y. before midnight, November 30, 1957. 


KEUFFEL & ESSER CoO. 


New York, Hoboken, N. J., Detroit, Montreal, Chicago, 
St. Louis, Dallas, San Francisco, Los Angeles, Seattle. 
Dealers in principal cities 


City Zone State 


Firm Name 








electrical 


enclosures 


custom fabricated 
by Kirk & Blum 


e Control Desks and 
Consoles 


e Instrument 
Panels 


e Boiler, 
Turbine, 
Generator Panels 


e Power Distribution, 
Control Panels 


e Switch Gear 
Housings 


e Cubicles 


e Weather proof 
Housings 


e Transformer Tanks 
e Test Stands 


For industry, power plants and 
utilities, Kirk & Blum can produce any 


type of metal enclosure . . 
and economically. 


Send your prints for promp! 


quotation 


eeweseeroeere shoes 


iP ( YEARS OF 
®) SERVICE 


SOR SOOO OOK R Bee ee B eee 


THE KIRK & BLUM MANUFACTURING CO. 


242 


. quickly 


3122 FORRER STREET, CINCINNATI 9, OHIO 
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vides a regulated 0-300 volt d-c outpul 
and unregulated 6.3 or 12.6 volts a-« 
filament outputs, and is available in 
single or dual units in a cabinet or for 
rack mounting. 

The front panel has a 4-position 
power and meter switch with Off, DC- 
Off, Volts, and Ma settings; a volt- 
meter-milliammeter; an output voltage 
control; d-c and a-c output terminals; 
and exernal sensing terminals. At the 
rear are a 3-prong input line cord, a 
plug for parallel 
units, two fuses, 
output terminals. 

Electrical 


operation of two 
and another set of 


include 
positive or negative output voltage of 
0-300 volts d-c, 0-150 ma output cur- 
rent, regulation accuracy of +0.15 per 
cent or +0.3 volts, whichever is greater, 
5 mv rms max ripple, 2 ohms internal 
impedance, 105-125 volts a-c 50/60 or 
400 cycle input range, and two 6.3 volt 
5 amp filament voltage circuits which 
may be connected in series or parallel. 

A single 30-B in a cabinet is 10% in. 
wide x 9% in. high x 12'%g¢ in. deep. 
A dual cabinet unit is 19 in. wide. The 
single or dual rack-mounted types are 
8™% in. high. Weight of a single cabinet 
unit is 29 lb. Cabinet is finished in 
gray wrinkle enamel with aluminum 
front panel. Sorensen & Co.. Inc 
Richards Ave., South Norwalk, Conn. 
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characteristics 


30,000 VOLT D-C 
INSULATION TESTER 


Model 5250 is a portable bench type 
d-c high potential tester designed for 
testing insulation characteristics at 
voltages to 30 kv at 2.5 ma d-c. It has 
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PUTTING THE DIFFERENCE IN DIFFERENTIALS WITH 


CY rRPAK 


to speed production and cut rejects 
at Canadian Acme Screw & Gear, Lid. 


CYPAK* static controls do the thinking on Canadian Acme 
Screw & Gear’s new 15-station transfer machine, producer of 
differential cases for automobiles . . . choose each operation 

in the sequence . . . signal the component stations to perform at 
the correct instant . . . provide maximum continuous operation 
with less down time, fewer rejects. 


Because Cypak is completely automatic . . . has no moving parts 
to wear or jam, it can perform the most complicated functions 
faster, with no mistakes. And you can count on Cypak to give 
you 15 times longer operating life than conventional relay controls. 


Ask your Westinghouse sales engineer for detailed information 
about the ways Cypak can benefit you. Or write 
Westinghouse Electric Corporation, Box 868, 

3 Gateway Center, Pittsburgh 30, Pennsylvania. 

*Trade-Mark 


you CAN BE SURE...iF ITS 
<RSA 


Westinghouse iW); 


5 
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an input of 115 volts, 50-60 cps, single 
phase with a continuously variable out- 
put of 0-30,000 volts d-c at 2.5 ma. The 
tester incorporates the company’s dual- 
direct output metering with 4% in. 
kilovoltmeter and 41% in. microammeter 
calibrated 0-50/250/2500 pamp. Both 
the voltmeter and microammeter are 
connected in the output for greater ac- 
curacy, a feature which allows simul- 
taneous measurement of applied voltage 
and current for accurate plotting of in- 
sulation characteristic curves. 

Model 5250 output is also provided 
with bypass return and metered return 
terminals with ground switch to faci- 
litate elimination and measurement of 
surface and corona leakage currents 
during test. Dimensions are 21 x 16 x 
18 in. Associated Research, Incorpo- 
rated, 3758 West Belmont Avenue, Chi- 
cago 18, Illinois. 
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HIGH-VOLTAGE POWER 
SUPPLY 


Model 683 high-voltage power supply. 
is a modular double-chassis assembly 
panel-mounted in a ventilated cabinet. 
The assembly can be mounted in a 
standard 19 in. relay rack or cabinet 
and is supplied complete with all fit- 
tings and cables. The supply consists of 
an input regulating transformer fol- 
lowed by a high-voltage transformer. 
rectifier and RC filter network. The 


filtered d-c voltage is applied to a bank 


of 17 cold-cathode tubes, from which 
the regulated output voltage is ob- 
tained. Output voltage drift over a 
6-day period is less than one part in 
1000. 

The high voltage is variable in 17 
steps of approximately 85 volts each 
by means of a selector switch. Polarity 
of output voltage may be either positive 
or negative with respect to ground, at 
the operator’s discretion. Safety fea- 
tures to prevent accidental polarity 
reversal are provided. 

Voltage output, either positive or 
negative, ranges from 100 to 1400 volts. 
Current output is 1 ma. Load regula- 
tion is precise, with output voltage 
changing less than 0.35 per cent for 
current increase from zero to max. Line 
regulation is 0.01 per cent from 100 to 
130 volts. Output voltage changes less 
than 0.00035 per cent per volt from 
100 to 130 volts. 

Designed for relay rack panel mount- 
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Technical-ities 
By John S, Davey 


Fastener coatings 


Salt spray testing of various 
metallic coatings used on fas- 
teners doesn’t always give a 
true picture. In actual serv- 
ice, accelerated test results 
are not always borne out. 

Reason: The tests favor the 
coatings which can endure 
continuous moisture and salt 
atmospheres, whereas some do 
better under the normal in- 
termittent dry and wet con- 
ditions of weathering. 

Experience has developed a 
“seale” of suitability of vari- 
ous coatings for fastener pro- 
tection. 


FOR RUST PROTECTION 


Hot galvanizing offers great- 
est endurance under most con- 
ditions. It falls short on high- 
ly stressed fasteners. 

Electrodeposited zinc is 
next most practical — provid- 
ing good appearance, con- 
trolled tolerance at threads, 
and ability to take high bolt 
tensions. 

Cadmium plate stands out 
where salt atmospheres pre- 
dominate, Not suitable for 
contact with edibles, it is 
ruled out for many appliances. 

For general applications, 
the rust prevention of black 
oxide coatings proves satis- 
factory. Phosphate coatings, 
too, offer some degree of pro- 
tection, but not under severe 
conditions. 

Chromium, plated over cop- 
per, should be considered more 
for its appearance on fasten- 
ers rather than protection. 


NOVEMBER 1957 


BURDSALL & WARD BOLT AND NUT 


COMPANY 


Cold heading creates 
quality parts the low cost way 


No value analysis of product com- 
ponents is really complete without 
exploring what cold heading ma- 
chines can do to cut costs. Some 
examples: 


A. ELIMINATE EXTRA OPERATIONS. 
Leveling screw, formerly made by 
riveting flat disc to set screw, now 
emerges as a stronger, single piece 
from a cold header. 


B. ONE PIECE BETTER THAN TWO. Cold 
headed hose clamp screw has inte- 
gral flange which, after head is slot- 
ted, is forced up to form screw- 
driver shield. Before, piece was in 
two parts .. . with screw made on 
screw machine, and the shield a 
stamping fitted around head during 
assembly. 


C. FASTER THAN FORGING. Shifter 
lever is bent into double “‘L” auto- 
matically in bolt header .. . replac- 


ing 2-stage forging operation. The 
header does it at high speed from 
continuous rod. 


D. METAL FLOWS TO SHAPE—NO 
WASTE. No longer cut on screw ma- 
chine, insert screw for plastic parts 
costs 40% less. Cold header uses 
just the amount of metal required. 
The threading and knurling, too, are 
done automatically at high speed. 
Metal forced to cold flow into 
shape results not only in savings but 
also in stronger parts. With uncut 
flow lines, the piece is better able to 
withstand stress concentrations. 
For an expert opinion on parts 
you now use, check with Russell, 
Burdsall & Ward Bolt and Nut Com- 
pany, Port Chester, New York. 
Plants at: Port Chester, N. Y; Coraopolis, Pa.; 
Rock Falls, lil.; Los Angeles, Calif. Additional 


sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 


12-point fasteners cut wrench clearance space 


Double hex RB&W bolts and nuts measure smaller across 
their points than single hex fasteners. Used with an exter- 
nal socket wrench, they permit optimum driving torque to 


be applied. 


Thus, while permitting design of more compact assem- 
blies, these fasteners also assure proper preloading for 


stronger connections, 


Available with plain flange, or SPIN-LOCK design which 
incorporates teeth that embed upon tightening and re- 
sist loosening under vibration or temperature changes. 
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KESTER 


FLiux .¢ }) CORE 


es 


YOU'VE GOT TO 


HAND IT TO PURCHASING! 


Kester Ftux-Core Soper has long been first choice with 
an overwhelming percentage of the nation’s Purchasing 
Agents .. . over 50 years, in fact. We don’t claim any par- 
ticular selling talent for this remarkable showing. It’s just 
that most P.A.’s are well aware of Kester Solder’s quality 
ingredients and manufacture, and they know that Kester 
is worth the price, since it won’t let them down on the job. 
To Purchasing Agents everywhere, we express our thanks 
for this continuing vote of confidence. (P.S. If you’re not 
now one of the P.A.’s we can count as a “friend,” we cer- 
tainly want to invite you into our club!) 


SEND TODAY for your copy of the 78 page Kester Textbook, 
“Solder .. . Its Fundamentals and Usage.” It’s free. 





ing, Model 683 measures only 31% x 
19 in. on the face and weighs 35 lb. 
The unit operates on 60-cycle, 115 volts 
a-c and requires 50 watts. The Victoreen 
Instrument Co., 5806 Hough Ave.. 
Cleveland 3, Ohio. 
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ANALOG COMPUTER 
MULTIPLIER 


Designed for high accuracy and speed 
Model 251 generates a voltage propor- 
tional to the instantaneous product of 
two arbitrary input voltages from d- 
to 5 ke, with less than 5 psec delay. 
Accuracy is + 0.1 per cent of full scale 
over most of the band. After a short 
warmup no adjustments are required 
for at least eight hours if accuracies of 
+ 0.25 per cent are adequate. 
Multiplication is accurate over long 
periods of time, since every active ele 


ment is within a linear feedback loop 
and operation does not depend upon 
the non-linear characteristics of vac 
uum tubes or diodes. 

The instrument operates with a 450 
ke carrier, which is phase-modulated 
and amplitude modulated by the two 
inputs to produce an output propor 
tional to the product of these two 
modulating voltages. Modulation and 
demodulation is performed in diode 
ring balanced modulators. Chadwick 
Helmuth Co., 472 East Duarte Road 
Monrovia, Cal. 
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FOIL-TYPE STRAIN GAGES 


These SR-4 foil-type rosette strain 
gages are of bonded filament-type con 
struction. The rosettes have a sensitiv- 
ity that is 8 per cent higher than that 
of any previous rosettes and need no 
lateral corrections except in the most 


KESTER SOLDER 


4209 Wrightwood Avenue e Chicago 39, Illinois 
Newark 5S, New Jersey e Brantford, Canada 
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R-B-M Type “S’ Air Conditioning Contactor 


NEW!! From Every Angle... 
With Cost Reducing Design Features 


APPLICATION The new Type “S” 30 Ampere Air Conditioning 
Contactor has been designed specifically for air conditioning control circuit appli- 
cations (300 volts maximum) where lower cost, small overall size, long life, and 
trouble-free service are of prime importance. The Type “S” Contactor is Under- 
writers’ Approved—Refer to File No. E 12139. 


CONSTRUCTION 


In addition to its small size and low cost, the 
S” Contactor has large double break silver alloy contacts, a rugged cast 
aluminum base and a molded magnet coil designed to withstand adverse temperature 
and humidity environments. Other features include: stationary and movable contact 
blocks of highly arc resistant melamine and a magnet design insuring positive con- 
tact action even under unusual voltage conditions. The versatility of the Type “S” 
Contactor is demonstrated by the availability of screw, quick connect or lead wire 
coil terminations and by its ability to operate in any position. 


Type 


TYPICAL SPECIFICATIONS 


Large Double Silver Alloy Contacts Rated 30 Amps. Continuous, 180 


Contact Ratings Aas: bevel. 


Contact Terminals Screw Type 


Double Quick Connect, Screw Type or Lead Wires. 
6 to 230 Volts A.C. 


Coil Terminals 
Coil Rating 
Pole Arrangement 2 or 3 Poles (2 Dummy Wiring Terminals Available on 2 pole Device Only). 


Request Bulletin C-7 


RBM DIVISION 


Manufacturers of Magnetic LOGANSPORT, INDIANA 
Controls and Devices 
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other outstanding 


*ESSEX ENGINEERED 


; 1 
production proven products 


AAA 


WIRE AND CABLE 


A full “Extra Test” line of lead, test lead, 
appliance, automotive and refrigeration 
wires, p' s submersible pump cable and 
200° C. Sil-X insulations are examples of 
the versatility of “Essex Engineering”. 


Wire and Cable Division 
Fort Wayne, Indiana 


LOW COST POWER RELAY 


Outstanding features are molded terminal 
block actuator and cover; “"Hammer-blow” 
action on contacts when coil is de-ener- 
gized; dust or lint contact cover; screw or 
quick connect contact terminals; rugged 
magnet frame and variety of mounting. Send 
for Bulletin No. 1030. 


R-B-M “Control” Division 
Logansport, Indiana 


COILED CORDS 


The “spring” in Coiled Cords automatically 
synchronizes with moving components that 
are electrically powered. There are no 
looping, tangling cords in the way... 
because Coiled Cords extend and retract 
as needed. Write for new literature. 


Cords Limited Division 
DeKalb, Illinois 


-ESSEX 


WIRE CORPORATION 





To serve you better! 


Bridgeport Insulated Wire Co. 
now offers DAGLAS* Magnet Wire, 
28 ga. through 44 ga. AWG 


DAGLAS is flexible glass insulation with 
proven thermal stability. It will not crack or 


fray; has perfect uniformity; meets Class “B” 
and ‘“‘H” standards; is safer. 


wo HLL HL nl Ideal for High Speed Motors; High Temper- 

| men ature Solenoids; Tight, Difficult Aircraft 

HI | i Hi Hi | Hi || ‘ Generator Windings; Coils and Transformers. 
i Pet 

We |i) Ht BRIDGEPORT’S engineering staff is ready 

to solve your wire problem: Round Magnet 

Wire — Textile Served Wire — Litzendraht 

ft ’ Wire—Solderable Enamel (QUICK- 


SOL**) Silicone Enamel Stranded Al- 
loy Wire — Heater & De-icing Wire. 


uh 
hill 
| I 


DAGLAS 


a ak ae 2 ee ae ee 


(*) DAGLAS is a Phelps Dodge Reg. Trade Mark 
SEND FOR SAMPLES and PRICES (**) QUICK-SOL is a Bridgeport Insl. Wire Co 


Reg. Trade Mark 


The BRIDGEPORT INSULATED WIRE CO. 


53 BROOKFIELD AVE. BRIDGEPORT, CONN. 
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PLUGS we 
AND SOCKETS ~\_ 


P-306-CCT : $-306- a 
Plug, Cable Jones Series 300 illustrated. Small Plugs G Sockets for Socket wit 


Clamp in Cap 1001 Uses. Cap er panel mounting. Angle Brackets. 


@ Knife-switch socket contacts phos- @ Metal Caps, with formed fibre lin- 


phor bronze, cadmium plated. ings. 


Bar type Plug contacts brass, cad- 

mium plated, with cross section of @ Made in two to 33 contacts. 

5/32" by 3/64”. 

@ For 45 volts, 5 amperes. Efficient 


at much higher ratings where cir- 
All Plugs and Sockets polarized. cuit characteristics permit. 


Insulation molded bakelite. 


Ask for Jones Catalog No. 21 showing complete line of Electrical 
Connecting Devices, Plugs, Sockets, Terminal Strips. Write or wire today 


HowaRD B. JONES DIVISION 


CINCH soins ebaedhadbieied hadnt: cle 


a. . 4 T TRI 
yay 7 4 in ek 


SUBSIDIARY or otis CARR FASTENER CORP 
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precise testing problems. They can 
withstand temperatures as high as 300 
F in continuous service and are thinner, 
more flexible and more easily applied 
than bonded wire SR-4 strain gages. 

Two sizes of bakelite bonded rosettes 
are available: Types FABR-2 and 
FABR-4, with gage lengths of 1% in. 
and 4 in. FABR-2 replaces the epoxy- 
backed rosette-type FAR-2; FABR-4 
is a new product. The foil gages can 
be applied either by use of conven- 
tional bakelite or by epoxy-type ce- 
ments such as Armstrong A-2. The 
epoxy cements are easy to use since 
heat and high clamping pressure are 
not required. The upper limit of tem- 
perature for bakelite cement is 300 F 
in continuous service, and 400 F for 
short tests, while the epoxies are lim- 
ited to below 180 F for accurate strain 
measurements. 

The largest possible error due to 
ignoring lateral corrections with these 
gages is 1 per cent, compared with 3 
per cent for wire-gage rosettes. Their 
thickness runs from 0.004 to 0.006 in. 
compared to 0.007 to 0.009 in. for sim- 
ilar wire gages. Baldwin-Lima-Hamil- 
ton Corp., Phila., 7, Pa. 
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HIGH-TEMPERATURE A-C 
VTVM 


The 121 series single-range a-c VTVM’S 
can withstand exposure to temperatures 
as high as 85 C, and maintain their +2 
per cent full scale accuracy to temper- 
atures as high as 71 C. The device. de- 
signed for operation in equipment 


meeting MIL-E-5400 and MIL-T-945A, 


uses a meter movement which meets 
MIL-M-10304A, weighs little more than 
a pound and takes no more panel space 
than a standard 31% in. meter. 

The unit has an input impedance of 
1 megohm, frequency range of 20 to 
50,000 cps and is available in any range 
from 30 mv to 300 volts a-c. Power re- 
quired is 6.3 volts and 125-200 volts d-c. 

The 121 series affords flexibility in 
its ability to provide automatic scale 
selection and, with the addition of extra 
terminals, both the 200 pamp, d-c meter 
and the stable, linear, current-feedback 
amplifier can be used separately. Spe- 
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A DAYSTROM UNIT 
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N aM ie Y 


c x 100 


sensitivities, 
accuracy, 
damping, 

to meet your 

special needs! 
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This comprehensive group of Weston d-c and 
rectifier type a-c panel meters provides not only 
increased scale readability, but higher accura- 
cies and improved sensitivities and ballistic char- 
acteristics as well. Available in 242”—312”— 
442” and 5%” sizes, in standard flanged and 
aircraft cases for a wide range of voltage and 
current indications, as well as for tachometry 
and temperature applications. All movements 
embody Weston spring-backed jewels, and are 
magnetically self-shielded permitting their use 
interchangeably on magnetic or non-magnetic 
panels. For the complete story, consult your 
nearest Weston representative, or write for lit- 
erature. Weston Electrical Instrument Corpora- 
tion, Newark 12, New Jersey. 





SCRUGGS 
MOTOR 


with Permanently 
Sealed-in 
Lubrication 


SEE 

US 

AT 

BOOTH 
936 

AIR 

COND. 
REF. 

SHO 

NOV. 18-21 


Model 1075 can be mounted 
from front or rear and has 
special hub features for posi- 
tively locating driven member. 


0 


SCRUGGS 2-POLE SHADED POLE 


UNIT BEARING MOTOR MODEL 1075 


Here’s an exclusive Loyd Scruggs 


design that never needs oili 


ng 


because lubrication is sealed in per- 


manently. It’s built for long life a 


nd 


economical service with such out- 


standing design features as: 


* Circulating oil system 


* Specially heat treated and precision 


ground shaft 


% Special lubricant compatible with 


shaft and bearing materials 
% Ultra-quiet operation 
% Dynamically balanced rotor 
(optional) 
% Molded bakelite coil bobbin 
% Odorless materials (optional) 


% Metal parts protected against 
corrosion 


% Varnish impregnated coil 


—_——_->-—~—r—rre— 


Like all special Scruggs motors, the 
model 1075 is priced no greater than 
conventional designs. Whatever your 
motor needs, send Scruggs your specs 
... Without obligation a motor will 
be designed to fit them. Write Loyd 
Scruggs Co., Festus, Mo. 


You can stake your reputation on SCRUGGS MOTORS 


ape Panny = 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 


COMPANY 
FESTUS, MISSOURI 
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cial scaleplates, ranges and impedances 
can be selected to meet equipment 
needs. Trio Laboratories, Inc., 4025 
Merrick Road, Seaford, New York. 


Circle No. 564, Reader Inquiry Service Cards 
on page 17 


SQUARING MECHANISM 


A bi-directional mechanical device for 
squaring or extracting square roots, 
this mechanism is designed for use in 
all types of mechanical and electro- 
mechanical analog computers. Con- 
structed with an aluminum casing, it 


weighs 10 oz; with a steel casing it 
weighs 20 oz. 

The mechanism offers a high degree 
of accuracy formerly obtained only in 
devices many times its size. Long life 
is expected because of a bronze spiral 
gear and hardened steel pinion incor- 
porated in it. 

Two squaring units, with differen- 
tials, are also available as a package 
for use as a multiplier. Belock Instru- 
ment Corp., 111-01 14th Ave., College 
Point, N. Y. 
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DIGITAL READ-OUT 
AUTOMATIC MICROMETER 


Digital read-out automatic electronic 
micrometer Model JDR is designed for 
precision measurement of fragile o1 
compressible non-conducting materials 
and parts. It can measure fragile non- 
conductors to within twenty millionth- 
of an inch. 

Motor-driven, it eliminates all oper 
ator discrimination other than reading 
the counter when contact with the 
work is automatically signalled. The 
reading is the same regardless of who 
pushes the switch. Pressure can be set 
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USS Electrical Steel News 


Fasco Industries, Inc. reports: 


Consistent quality of USS Electrical Steels 
helps maintain quality of Fasco Motors 


Service records show 
eood die life and 
uniform electrical properties 


ASCO INDUSTRIES began producing small fans in 1932, and 

the motors were of such a good quality that other manu- 
facturers of motor-driven equipment began to ask Fasco to 
supply motors for their products. Since that time the Motor 
Division of Fasco Industries has grown to be one of the major 
suppliers of fractional horsepower motors and now has a 
capacity of 10,000 motors per day. 

High quality has been a constant goal at Fasco and they 
believe that this quality begins with the basic raw materials 
Mr. W. F. Purvis states that USS Electrical Steel Sheets are 
used to produce laminations for Fasco motors because: 

““We have found by statistical quality control of our lamina 
tions and through carefully maintained records of our die life 
that USS Electrical Steels can be relied on to give consistently 
good die life and uniform electrical and mechanical proper 
ties in the finished motors. Since quality is the main selling 
point for Fasco motors, quality USS Steels play an important 
role in our operations.” 


Mr. W. F. Purvis of Fasco Industries, Inc., examines a ; 

: cm a : UNITED STATES STEEL CORPORATION, PITTSBURGH 
motor stator of a type fabricated from USS Electrical COLUMBIA-GENEVA STEEL DIVISION. SAN FRANCISCO 
Steel. Fasco Industries, Inc., makes a complete line of TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
. - >» AC os 500 ‘Sin Alcs oe UNITED STATES STEEL SUPPLY DIVISION 
shaded pole AC motors from 1 5 to 1 wp lost of these Gaiieat beatimanons 
motors are tailored to specific Jobs, so quality is of utmost UNITED STATES STEEL EXPORT COMPANY. NEW YORK 
importance. They get the consistently high quality they 


need from USS Electrical Steel Sheets. [GET COMPLETE INFORMATION—MAIL THIS COUPON 


United States Steel 
Room 5543 525 William Penn Place 


MORE COLD-REDUCED COILS. If you, like many Pittsburgh 30, Pa. 


other manufacturers in the electrical industry, are con- 
verting to the use of continuous, cold-reduced coils, 
you will benefit from the expanding coil facilities of 
United States Steel. Continuous cold-reduced coils 
offer an improved surface, lower scrap loss and superior 
punching properties with the resultant dollar saving to 
the manufacturer. 

The Fourth Edition of the USS Electrical Steel 
Sheet Engineering Manual, a standard handbook 
throughout the electrical industry, can be obtained by 
merely mailing the coupon at right. 


Send my free copy of the new Fourth Edition of ‘‘USS 
Electrical Steel Sheets'’ which contains detailed curves 
and data on magnetic and physical properties of the 
individual grades. 


Name 
Firm 
Address 


City 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Speed Control Problems? 


Let the Dynamatic Man 
Help You... 
He’s an Expert! 


More than likely the Dynamatic representative in your locality has 
had experience with a speed control problem about the same as 
yours. At any rate, he'll be glad to sit down with you and help 
work out the most practical and economical solution. 


Dynamatic Eddy-Current Equipment—Drives, Brakes, Couplings—is 
solving speed control problems in every major industry, both in 
factory installations and on new equipment. Almost certainly some 
combination of these units will solve YOUR problem. 


Your Dynamatic representative is fully qualified to make an intel- 
ligent appraisal of your problem, and suggest an application of 
Dynamatic Equipment that will do the most effective job for you. 
He has the background and experience to approach your problem 
with complete understanding. Why not call or wire the Dynamatic 
representative nearest you today—there’s no obligation. 


Illustrated Literature Describing Dynamatic 
€ ) Speed Control Equipment is Yours for the Asking 


EATO 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 


Kenosha, Wisconsin 
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CALL THE 


DYNAMATIC 


REPRESENTATIVE 
NEAREST YOU 


ATLANTA, GEORGIA 
The Gearhart Company 


The Gearhart Bldg. 
BALTIMORE, MARYLAND 
Eaton Manufacturing Company 
2118 St. Paul Street 
BIRMINGHAM, ALABAMA 
Eugene T. Sharley 
Homewood Station, Box 5987 
BUFFALO, NEW YORK 
H. H. Cardozo, 5469 Main Street 
BUTTE, MONTANA 
G. M. Wallace & Company, Box 208 
CHARLESTON, WEST VIRGINIA 
Henry E. Payne 
918 Kanawha Bivd. East 
CHARLOTTE, NORTH CAROLINA 
Electro-Motion Corp. 
217 West Morehead Street 
CHICAGO, ILLINOIS 
Eaton Manufacturing Company 
Arcade Bidg., One Riverside Rd. 
CINCINNATI, OHIO 
Gregg & Spohn, 1416 Bonnell Ave. 
CLEVELAND, OHIO 


Eaton Manufacturing Company 


13600 Kuhiman Ave. 
COLUMBUS, OHIO 
Gregg & Spohn, 1738 Fifth Ave. 
DALLAS, TEXAS 
Lynn Elliott Company 
1008 Fidelity Union Life Bidg. 
DENVER, COLORADO 
G. M. Wallace & Company 


324 Denham Building 
DETROIT, MICHIGAN 
Eaton Manufacturing Company 
10208 West McNichols Road 


(Continued on following page) 
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DYNAMATIC REPRESENTATIVES 
(Continued) 
FLINT, MICHIGAN 
Henry Electric Company 
1209 Boston Ave. 
GRAND RAPIDS, MICHIGAN 
E. B. Dewey Company 
314 Straight Ave., S.W. 
HOUSTON, TEXAS 
Lynn Elliott Compariy 
371 M & M Building 
INDIANAPOLIS, INDIANA 
Gregg & Spohn, 5416 College Ave. 
KALAMAZOO, MICHIGAN 
E. B. Dewey Company 


2519 Lake Street 
KANSAS CITY, MISSOURI 
Boyd Goodhart & Associates 
Merchandise Mart Bidg., 2201 Grand Ave. 


LOUISVILLE, KENTUCKY 
Cardinal Carryor Co., Inc. 
930 East Mason Street 
MEMPHIS, TENNESSEE 
Tom Jones, Mfr's Rep. 
651 South Cooper Street 
MIAMI, FLORIDA 
The Gearhart Company 
9731 Dominican Drive, Cutler Ridge 
MILWAUKEE, WISCONSIN 
Albert F. Korf & Company 
3545 North Maryland Ave. 
MINNEAPOLIS, MINNESOTA 
Bemis Johnson Company 
1645 Hennepin Ave. 
MONTREAL, QUEBEC, CANADA 
George Rumble Company, Ltd. 
690 St. Paul St. West 


NEW ORLEANS, LOUISIANA 
Mid-South Sales Company 
4424-B Earhart Boulevard 
NEW YORK, NEW YORK 
Gregg & Associates, U. S. Route 47, 
Box 329, Caldwell Twp., New Jersey 


NORTHBORO, MASSACHUSETTS 


Machinery Electrification, Inc. 


35 Hudson Street 
PASADENA, CALIFORNIA 
Shaw Engineering Sales Co., Box 590 


PHILADELPHIA, PENNSYLVANIA 
Eaton Manufacturing Company 
5921 North Broad Street 
PITTSBURGH, PENNSYLVANIA 
J. A. Malady Company 
4135 Brownsville Road 
PORTLAND, OREGON 
Donal Company, Box 7013 
RICHMOND, VIRGINIA 
Herbert J. Baer, 304 East Main Street 
ROCHESTER, NEW YORK 
H. H. Cardozo 
414 Reynolds Arcade Bldg. 
SAGINAW, MICHIGAN 
Henry Electric Company 
1716 South Jefferson 
ST. LOUIS, MISSOURI 
A. M. Mcintyre, 8226 Buchanan 
SALT LAKE CITY, UTAH 
G. M. Wallace & Company 
Continental Bank Bldg. 


SAN FRANCISCO, CALIFORNIA 
Monarch Corporation 
55 New Montgomery Street 
SAN LEANDRO, CALIFORNIA 


Monarch Corporation, Supply Division 


SANTA CLARA, CALIFORNIA 
Monarch Corporation 
2455 The Alameda 
SANTURCE, PUERTO RICO 
Ramon 1. Gil, Box 9182 
Santurce Station 
SEATTLE, WASHINGTON 
Caskey Engineering Co. 
2200 First Ave. South 
STONERSVILLE, PENNSYLVANIA 
E. F. Le Noir 
TARIFFVILLE, CONNECTICUT 
Gregg & Associates, 5 Fairfield Road 
TORONTO, ONTARIO, CANADA 
George Rumble Company, Ltd. 
Terminal Building 
VANCOUVER, 
BRITISH COLUMBIA, CANADA 
Progressive Supplies Ltd. 
WASHINGTON, D.c. 360 West First Ave. 
Commercial Engineering Co. 
1627 K Street N.W. 
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for a negligible amount if the work is 
fragile or compressible. 

Model JDR has a measuring range 
of 1% in. and a throat depth of 2 in. 
Upper head is adjustable in height to 
accommodate work up to 11% in. thick. 
Standard anvil is readily removed for 
use of special fixtures. Repeatability 
is 0.0002 in. . 

Micrometer spindle is driven up by 
pushing the lever switch to the rear. 
After work is placed on the anvil, the 
lever switch is pushed forward and 
held until the measurement is com- 
pleted, as indicated by a small green 
light under the counter. An optional 
foot switch can be used instead of the 
lever switch to leave both hands free 
for handling work. 

Electronic unit and motor control are 
self-contained the line 
switch fuse and sockets for grounded 
attachment and optional foot 
switch are on rear of base. Motor drive 
for micrometer spindle is 
within the column. 

Instrument is 14 in. high, 9 in. deep. 
5144 in. wide. Power required is 18 
watts at 115 volts a-c. J. W. Dice Co.. 
Englewood, N. J. 
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cord 


housed 


COMBINATION TOROIDAL 
COIL WINDING AND 
TAPING MACHINES 


Toroyd series UT machines feature 
simultaneous, separate or sequential 
360 deg continuous winding of wire 
and/or tape in one operation, and can 
be operated by one unskilled operator. 
They are suited for medium, large and 
super-size toroidal coils, where preci- 
sion winding and taping are required. 

The machines are equipped with 
core-turning table, automatic forward 
and reverse feed, stepless variable pitch 


control, calibrated adjustable twin- 
tension brakes, quick-locking shuttle- 
gear and magazine, automatic prede- 
termining counter, tape footage indica- 
tor and automatic cut-off. An adjustable 
coil clamp fixture, for sector winding 
up to 270 deg, is available as optional 
equipment. 

The Toroyd series consists of two 
models: UT-14, with a wire diameter 
range of #20-#7, and UT-20, having 


How Alcoa Aluminum 
Fasteners make good 
windows even better 


MEETS AWMA 
STANDARDS! 


You can meet the highest standards 
of quality and the specifications of 
the AWMA (Aluminum Window 
Manufacturers Association) for 
prime windows of aluminum when 
you assemble with Alcoa® Aluminum 
Fasteners. Perfect color match and 
protection against both galvanic and 
atmospheric corrosion make for last- 
ing good looks . . . consumer satis- 
faction. Complete stocks carried by 
your local Alcoa distributor fill every 
requirement. He is listed in the 
Yellow Pages of your telephone 
directory. 


Your Guide 
to the Best in 
Aluminum 


ALCOA ©. 
- ALU AAINUAA 
FASTENERS 


@ACOA 


Fill out coupon for facts, samples 


Value 


NEW! “ALCOA THEATRE” 
Exciting Adventure 
Alternate Monday Evenings 


Aluminum Company of America 
2241-L Alcoa Bidg., Pittsburgh 19, Pa. 


a 
| 

| 

| Gentlemen: Please send complete specification 
| data and samples of Alcoa Aluminum Fasteners. 
| 

| 

| 

| 
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Controls 


HIGH —_ 
CAPACITY a i By 
SWITCH |. ; 


DUST, OIL-TIGHT 
me) emai a. 
Wits) WRG 

LONG OVERTRAVEL 





Machine tool and other 
equipment applications are 
“naturals” for this Acro high 
capacity switch, which can con- 
trol up to four separate circuits 
on either pilot or line duty. 
Actuator is adjustable 360° in 
two planes. 


ELECTRICAL RATING 


2 H.-P. 230 Volts A.C. 
1 H.P. 115 Volts A.C. | 
20 Amps—250 Volts A.C. 


Two types available: Double 
Action Type actuates switch 
contacts when actuator is 
moved either side of ‘“‘at rest” 
position. Single Action Type 
operates from one side of ‘‘at 
rest” position only. Both are 
designed for long life under 
heavy use. 


AVAILABLE TYPES 


Catalog No Circuit Arrangement No. Terminals Action 
242-0003-03 Four circuits (two open, two closed) 8 Double 
242-0011-03 Four circuits (two open, two closed) 8 Single 
242-0010-03 Double circuit (one closed, one open) 4 Double 
242-0012-03 Double circuit (one closed, one open) 4 Single 
242-0019-03 Double circuit (normally closed) 4 Double 
242-0017-03 Double circuit (normally closed) 4 Single 
242-0020-03 Double circuit (normally open) 4 Double 
242-0018-03 Double circuit (normally open) 4 Single 
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a range of #14-#5, both accommodat- 
ing most commercial 34 or 1 in. tapes. 
Universal Mfg. Co., Inc., 410 Hillside 
Ave., Hillside, New Jersey. 


Circle No. 567, Reader Inquiry Service Cards 
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MOTORIZED SLEEVING 
CUTTER 


A 7000 per hour production rate for 
cutting all types of insulation tubing 


is standard with Model 201 motorized 


“Little Joe” sleeving cutter. It also 
cuts fiber glass and _ silicon-coated 


nylon, as well as solder and No. 16 
and smaller wire with equal speed and 
sharpness—in %2 in. to 2 in. lengths 
and diameters up to 4 in. OD. 
Model 201 does a razor-like cutting 
job. The tubing is fed automaticall, 
from the reel through the machine 
where the cut pieces are ejected into 





any small receptacle or box. An even 
high production speed is maintained 
without crushing or spoilage to the 
cut stock. All vital parts are made of 
case-hardened The high-speed 
steel knife can be removed easily for 
resharpening or replacement. Any de 
sired cut length—$e2 


steel. 


to 2 in.—can be 
maintained through a quick-set adjust 
ment screw at the side of the machine. 
Powered by a 110 volt, 450 hp motor 
operating at 115 rpm and protected by 
a 4 ag, slow-blow fuse, it is 
furnished complete with metal base 
and plug-in cord. Macdonald & Co 
1324 Ethel St.. Glendale 7, Calif. 
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2 amp 


ELECTRICAL RESISTANCE 
SLIDE RULE 


Slide rule saves time and improves the 


accuracy of many electrical heating 


answers are 
found directly with one setting. Seven 


computations. Complete 
intricate coordinated slides make oper- 
ating procedure easy and accurate. 
The first three slides solve for Ohms 
Law. The fourth slide is the physical 
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Vibration won't loosen FLEXLOC self-locking nuts 


Where products must be reliable... must stand up 
under vibration, temperature extremes and hard use 
... designers specify rugged, reliable, precision-built 
FLEXLOC self-locking nuts. 


HERE’S WHY: 

FLExLoc locknuts are strong: tensile strengths far 
exceed accepted standards. They are uniform: care- 
fully manufactured to assure accurate, lasting locking 
action. And they are reusable: repeated removal and 


We also manufacture precision titanium fasteners. Write for free booklet 








replacement, frequent adjustments, even rough screw 
threads will not affect their locking life. 


Standard FLex.oc self-locking locknuts are available in 
a wide range of standard sizes, types and materials to 
meet the most critical locknut requirements. Your local 
industrial distributor stocks them. Write us for complete 
catalog and technical data. Flexloc Locknut Division, 
STANDARD PRESSED STEEL Co., Jenkintown 9, Pa. 


STANDARD PRESSED STEEL CO. 


FLEXLOCE vocknur DIVISION 
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JENKINTOWN PENNSYLVANIA 
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THERMOSTATIC 
Ta Ve 


ACTUATES ANOTHER 
PRECISION PRODUCT... 


A Product of 


Mansfield, Ohio 





THE STEMCO THERMOSTAT 


Brewing Good coffee becomes less of an art and more of a science 
when it’s done in percolators equipped with Stemco Snap-Acting 
Thermostats. They’re designed to permit rapid heat transfer by 
both conduction and radiation, giving prompt response and close 
control with minimum temperature variation. This new Type A, 
high quality, high capacity thermostat (up to 1600 watts, 115 volts) 
is but one of a wide variety of thermostats made by this well-known 
control manufacturer. 


Stemco quality manufacture is aided by use of Chace Thermostatic 
Bimetal, long synonymous with the finest in the field. Precision- 
rolled by Chace to the closest tolerances — specially processed to 
prevent metal separation — tested under various conditions — and 
carefully inspected, Chace Thermostatic Bimetal provides fast 
response and positive temperature control. To hundreds of leading 
manufacturing firms the name Chace means the finest, result of 
over a third of a century’s experience as producers of precision 
bimetal exclusively. 


Remember CHACE THERMOSTATIC BIMETAL when you de- 
sign for temperature actuation or indication, or for protection of 
equipment. Available in 28 types, in strip, coil, or completely fabri- 
cated and assembled elements made to your specifications. (We 
do not manufacture complete controls or any other devices in 
competition with our customers.) Write today for new 44-page 
booklet, “Successful Applications of Chace Thermostatic Bimetal”, 
containing interesting applications and many pages of data of use 
to design engineers. 


W. M. CHACE CO. 
LEYS Tee VV eit VIC 


1608 BEARD AVE., DETROIT 9, MICH. 
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Stevens Mfg. Co., Inc. 


length of the resistor available. The 
fifth slide selects the type of alloy to be 
used as measured by specific resistance. 
Slide number six is the width of sinua- 
tions or diameter of the helix selected. 
The seventh slide gives the wire size 
required. The sliding transparent bar 
is calibrated to permit correction 
for temperature coefficient and other 
changes in resistance. 

Although originally designed for 
determining the correct wire size re- 
quired for various installations, it has 
been found to work equally as well for 
finding any one of the seven factors 
covered providing the other six factors 
are known. The rule computes the 
desired final resistance without the 
slide. Temperature correction percent 
is determined by means of a calibrated 
sliding, transparent bar scale. Calorel 
Co., 375 South Main St.. Homer City. 
Pa. 
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CARRIER FREQUENCY 
LEVEL TRANSMITTER AND 
SELECTIVE LEVEL METER 


\ diversity of wide and narrow band 
carrier frequency level measurements 
and complex wave form analyses at 
frequencies from 2 ke to 1350 ke are 
made possible by this carrier frequency 
level transmitter and selective level 
meter. 

The carrier frequency level transmit- 
ter, designated as Type TFPS-75, has 
its frequency range available in four 





steps from 2 ke to 300 ke, 300 ke to 
600 ke, 600 ke to 900 ke and 900 ke to 
1350 ke, for narrow band measure- 
ments. For wide band measurements, it 
may be continuously varied from 2 ke 
to 1350 ke. Type TFPS-75 has distor- 
tion of less than 0.1 per cent, an ad- 
justable voltage level from —70 to +11 
db, and an output which is flat within 
0.2 db over the entire frequency range. 
The output impedance of the instru- 
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Lighting 
Fixtures 


Receptacles 


ly 


Starter Breaker 
Unilets 3 Unilets 


Flexible Expansion 


Couplings Unions 


Automatic 
Reelites 


Also Manufacturers of: 


Outlet Boxes ~ 2 
e3 G62) A 
3 ‘ a | ie ie a 
NY = = 8 Malleable Iron 


Industrial Lighting “ST” Series Connectors Unilets & Covers 


APPLETON ELECTRIC COMPANY «¢ 1723 Wellington Avenue e Chicago 13, Illinois 
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New control circuit transformer 
has a drop below rated voltage of 
only 5% at 1,000” inrush current 














The extra capacity enables 














you to specify transformer 








size according to your sealed 








volt amperes with few ex- 








ceptions. Savings of initial 





cost and panel space will re- 








sult because you can often 








use a smaller unit. New 


Hevi-Duty Type SZO trans- 

















formers range from .050 to 


5 KVA. 

















Write for Bulletin 300 














HEVI-DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEVISBHTY ELECTRIC EXCLUSIVELY 
DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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WATERPROOF 
MOLDED COILS 
Eee —_>>=——————“‘i—i—i—~—OO.VC.CC 
Molded from the new epoxy 
resins, the coils are imper- 
vious to water, oils, dust, 


acids, alkali solutions and 
water base hydraulic fluids. 



























































The windings are completely 
encased in the thermoset- 
ting resin by incorporating 
the unique design of a core 
tube fabricated from the 
same resin as is used in the 
encapsulating process. 


























Coil windings are currently 
being molded in green, 
black, red, and blue colors, 
and all four colors are rec- 
ognized by Underwriters’ 
Laboratories as _ insulating 
materials for general pur- 
pose application 105° C 
Class A requirements. 












































Write Dept. E For Complete 
Details 


DELUXE COILS, INC. 
Post Office Box 364 5 Wabash, 


























Indiana 
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ment can be switch set at 0, 75, 150 
or 600 ohms. 

The selective level meter, designated 
as Type TFPM-76, is unusual for sev- 
eral factors. Like the carrier frequency 
level meter, its range covers the 2 ke 
to 1350 ke band continuously or in the 
above four selective frequency ranges. 
In the selective frequency ranges, the 
instrument is flat within 1 db for +500 
cps. Measuring accuracy is +0.5 
db on both the selective and the over- 
all ranges. By means of a simple elec- 
trical connection, the selective level 
meter may be automatically tuned to 
the output frequency of the TFPS-75 
so that the two instruments are always 
tuned to the identical frequency. 

Type TFPM-76 may be used on 
balanced or unbalanced lines, either 
as a high impedance voltmeter (10,- 
000 ohms) or with various resistors 
(75, 150, 600 ohms) switched in for 
proper loading of the source to be 
measured. The instrument has 600 db 
image rejection and —80 db residual] 
distortion. Industrial Products Div., In- 
ternational Telephone and Telegraph 
Corp.. 100 Kingsland Road, Clifton 
New Jersey. 
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AUTOMATIC VOLTAGE 
REGULATOR 


Model 601 automatic voltage regulator 
is designed specifically for industrial 
or laboratory use in the control of 
power line voltage variations. It is in 
dependent of power factor, thereby 
making its application unrestricted, and 
is useful in areas where line voltage is 
subject to wide fluctuations. 

Model 601 provides true rms voltage 
regulation, operating over a 50 to 70 
cps frequency range. The output volt 
age is continuously adjustable by 





means of a front panel control over a 
range of +10 per cent of 115 volts 
The output will be regulated if the 
input voltage remains within +10 per 
cent of the output. At the above ranges 
the capacity is 3.6 kva and 1.5 kva 
Remote sensing has been provided to 
allow control of the output voltage at 
the far end of a load line. 

Rapid, automatic voltage correction is 
possible through a hard tube closed 
loop servo system which automatically 
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Two at a time... 


Wastebaskets molded for higher production . . . lower cost 


A major manufacturer of metal housewares 
decided to broaden his line by adding plastic 
wastebaskets. His first step was to call in a 
Nosco sales-engineer . . . logical, because 
Nosco men are qualified plastic-parts tech- 
nicians who know exactly how to put Nosco 
engineering and production facilities to work. 
The Nosco plant thus becomes the cus- 
tomer’s own plastic molding department! 


For the 8-quart basket, Nosco engineered 
the deepest two-cavity mold ever built. ‘This hot- 
runner mold, which virtually eliminates all 


NOSCO plastics, inc. ¢ erie 4, pa. 


World's largest injection melding plant 
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scrap, weighs more than a ton and is run 


in one of Nosco’s large pre-plasticized presses. 


The two larger size wastebaskets, pictured 
above, are now moided one at a time, but 
when production warrants, these parts can 
also be molded in two-cavity dies. 


Nosco “‘Can Do” enabled this manufacturer 
to successfully produce deep-drawn parts 
at lower cost. Why not let one of our sales 
engineers put Nosco “*Can Do” to work in 
designing your next plastic part? Please write. 


<= 





For other case histories—and for a glimpse ot 


skein the Nosco plant and facilities, send for the free 


PLASTICS 


12-page brochure, “How the Nosco Plant Works 


to Produce Your Needs in Practical Plastics.” 


Circle 268 on page 17 
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controls a continuously adjustable auto- 
transformer. Amplified error voltage 
which is proportional in amplitude and 
phase to variations in line voltage is 
fed into the system from a highly stable 
tungsten lamp bridge. 

The unit features a quickly replace 
able plug-in control circuit, front pane! 
voltmeter and a combined circuit 
breaker and line switch. There are no 
relays to stick, and the unit is suitable 
for delta or wye connected 3-phase op 
eration. Tel-Instrument Electronics 
Corp., 728 Garden St., Carlstadt, N. J 
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CONVERTER AND SPEED 
CONTROL 


The Rev-o-trol is a_ half-wave elec- 
tronic motor control that functions in a 
dual capacity, (1) as a converter of 
alternating current to direct current, 
(2) as a speed control with automatic 
adjustments to armature current to 
compensate for load changes. It may be 
connected to any 208 to 240 volt. 
single-phase 60 cycle source of supply. 
which feeds into a dry-type transform- 
er. One output line from the trans- 
former is connected to a metallic recti- 
fier which provides the a-c for the shunt 





field of the motor. A low voltage output 
connection from the transformer sup- 
plies filament excitation for the thy- 
ratron which rectifies the a-c to d-c 
and controls the armature excitation 
circuit. 

Start-stop pushbutton operating 
switch and speed regulation control 
can be removed from control panel and 
mounted in a utility outlet box at most 
convenient location for remote opera- 
tion. An on-off snap switch has a pilot 
light in the circuit to indicate when 
control unit is in operation. 

Speed of the motor is pre-set or ad- 
justed to any desired level within the 
range from zero to nameplate-rated 
value, and above, by turning the speed 
adjusting knob of the control station. 
Once pre-set, the speed is automatically 
maintained. Any change or fluctuation 
in the load on the motor is compensated. 
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ARROW (AH) Cray 


ACTORS 


give you 
FINER PERFORMANCE 
in HALF the size 


=... 7%" _—_ 9" 
i, 


SIZE 4 





CONSTRUCTION 


"CRA” SELECTOR GUIDE 
FEATURES -- 


a5 AUXILIARY CONTINUOUS EXTRA 
a HOLDING RATINGS AUXILIARY 
SWITCH IN AMPERES SWITCHES 
aea [sane [oe pe 
Pee | asno [oe | ef 
olkdeaxine ames [sano [| ve | me | vu 


FEATURES -- 


Freee” uN] Ae vouTAGE 
[size [nase [ 170 | 220 [4407580) 
es 
pe bet 
EXTRAS AVAILABLE - - 


ns [30 | «0 | 75_| 
[3 [26 [52 | 105 [130] 
[1 [20 [60120 [150_| 
| 3 [52_ [105 _| 210 [260 _| 





PLEASE TURN THE PAGE FOR ADDITIONAL INFORMATION... 


| 
f 





have EVERY feature you want -- 
VANCED DESIGN, VERSATILITY 


6” 8-POLE 


2%" 4-POLE 3” 4-POLE 
™~_1%" 2 and 3-POLE 





Type No. 27700 i 2%" 
FEATURES: 








Type IMP and FMP ae 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 


103 Hawthorn Street, Hartford 6, Connecticut * Motor Control Division 
Please send me complete engineering data on: 


© 


] Type “MR” and “LR” Relays () Type “IMP” and “FMP” Relays 


-] 20-Ampere Relays [] Type “CRA” Contactors 
7} | am also interested in other industrial motor controls A =] ROW Au) ot ,. RT 


name 
position 


Nr. <irenssatncagadhoabepennereansadecananmaalaninamiate ALA 


GR BOOS cee 
NOD: n:entitaiamttiatinieiieattmeecaememiaeianiiiel ansilncabinniinaneastiaianigitt WIRING DEVICES « MOTOR CONTROLS + ENCLOSED SWITCHES + APPLIANCE SWITCHES 








within a few motor shaft revolutions, 
by an automatic increase in armature 
current and voltage. Acme Electric 
Corp., Cuba, N. Y. 
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INVERTER-AMPLIFIER 


Model 307-A is a low-drift amplifier for 
use with wire strain gages, load, pres- 
sure and acceleration transducers, and 
thermocouples. It will drive most gal- 
vanometers and provides high gain with 
good linearity over a wide range of in- 
put voltages. 

The balanced the 307-A 
permits electrical grounding at some 
point other than the amplifier. This is 
not only an aid to reducing stray pick- 


input of 





up, but is a necessity for thermocouple 
studies in The 
unit uses a 20-step attenuator (2 to 200 
mv) and a gain control which permits 
full-scale galvanometer deflection ad- 
justment for input voltages between ad- 


conductive materials. 


jacent attenuator settings. This provides 
greater gain resolution and operation of 
the amplifier with high signal-to-noise 
ratio. Allegany Instrument 

Inc., 1091 Wills Mountain, 


land, Maryland. 
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Company, 
Cumber- 


TRANSISTORIZED POWER 
SUPPLIES FOR LEVELS UP 
TO 1 KW 


Transistorized regulated d-c power sup- 
plies are designed with voltages from 
350 ratings 
from 50 ma to 20 amp. The units are 
based on a combination of magnetic 


3 to volts, and current 


amplifier pre-regulators and transistor 
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Te 
Read eV alg 
MOTORS 


MARATHON ELECTRIC 
) 


MOTORS — GENERATORS 


New NEMA Frames 182 thru 326U 
It's 
 Splash-proof 

 Drip-proof 


MW Guarded 


i Weather 
Protected 


e EXPERIENCE PROVEN PERFORMANCE. 
There is no substitute for the reliability of prov- 
en performance . . . Top Names of the Nation's 
Industry have proven dE performance in 


PRODUCING QUALITY PRODUCTS. 


VERSATILITY . . . WIDE RANGE OF DESIGN. 
Single Phase . . . Polyphase . . . Direct Cur- 
rent NEMA Standard . or Special Design 

can design to meet your special specifica- 


MOTORS 
1/20 HP thru 
2500 HP 


GENERATORS 
1/2 KW thru 


tions. 2000 KW 
SERVICE THROUGHOUT the NATION. 
There is an BE District Office near you... /e 


Call our Sales Engineer TODAY to help solve 
your motor problem. 


. A Complete 
/ Condensed 
; Catalog of 

Motor Prices & 
Dimensions with 
NEMA New-Old Frame 
Cross-Reference List 










WRITE DEPT. 21, 
WAUSAU, WIS 






SINCE 1913 


MARATHON 


aa ee a Yee SO 


SALES OFFICES IN PRINCIPAL CITIES 


ELECTRIC 


PACS el ee ee ee 
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KLIXON C4391 
Hermetically 
Sealed Thermostat 


KLIXON ( 
Hermeti 


Beryllium copper 
springs provide the 
---High Fatigue 
Resistance 
--- Non-Magnetic 
Properties 
required in these dependable 
KLIXON Motor Relays and Thermo-Snap* 


controls, that’s why... 


= Springs “click’’ with 


KLIXON! 


Klixon Current Type Motor Starting 
Relays, noted for quiet operation and 
1-S 
precision-made Beryllium Copper 
compression-type Klixon 
Thermo-Snap Controls, sealed against 


trouble-free service, employ 
springs. 


dirt, oil and atmospheric pressures, 
use I-S Beryllium Copper switch 
a» blades to provide 
~~ long trouble- 
free life. 
*Thermo-Snap and KLIXON 
are Registered Trademarks 
of Metals & Controls Corporation 


Specify |-S Beryllium 
Copper Springs for— 


* High strength * Corrosion resistance 

* Exceptional resistance «¢ Stability at tempera- 
to fatigue ture extremes 

* High conductivity * Reduced space needs 


IF YOUR PROBLEM INVOLVES SPRINGS. . 
Our engineering expericnce — ranging from household refrigeration 
to jet aircraft — is available to aid you in the design and development 
stage. For recommendations on specific applications, just call or 
write outlining your requirements. Consult Sweet’s Product Design 
File or write for a copy of the new I-S General Catalog. 


Consult I-S. 


PROCESSED” 


INSTRUMENT 
SPECIALTIES CO. INC. 


254 Bergen Bivd., Little Falls, N.J. 


Telephone: Little Falls 4-0280 a 


SPRINGS 
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circuitry as the final element of regula- 
| tion, resulting in a performance equal- 
| ling vacuum tube or straight magnetic 
| amplifier-type power supplies. 

The power supplies are used in ap- 
| plications which may require power 
| levels up to 1 kw, and where precise, 
transient-free power is required. Fixed, 
as well as wide variable voltage range 
| units can be supplied. 

| Typical performance characteristics 
are: +0.5 volts at 300 volts, 0-1 amp, 
or +50 mv at 30 volts, 0-10 amp; low 
internal impedance of 0.5 ohms max 
at 300 volts, 0-1 amp, or 0.1 ohm max 
at 30 volts, 0-10 amp; and low ripple 
and noise of 10 mv rms max at 300 
volts, 0-1 amp, or 2 mv rms max at 
30 volts, 0-10 amps. Perkin Engineer- 
ing Corp., 345 Kansas St., El Segundo. 
Calif. 
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|ANGULAR OSCILLATING 
|TABLE 


| Model B386 angular oscillating table 
| has an adjustable angular excursion up 
| to +15 deg and a continuously variable 
| frequency range from 0.02 to 3 eps in 

the low range and from 0.2 to 30 cps 
|in the high range. Platform angular 

motion conforms to the theoretical 
| sinusoidal waveform within 0.1 per cent 
| at excursions up to +2 deg. 0.5 per 


cent up to +10 deg, and 1 per cent up 
to +15 deg. Deadweight payload is 100 
lb, and dynamic payload limit is 750 
in.-lb. Replaceable shear pins protect 
the mechanism from excessive dynamic 
loading. 

The machine is designed to evaluate 
the damping and response characteris- 
tics of angular accelerometers and rate 
| gyros, and can be used for calibration 
| purposes as to peak angular velocities 
or peak accelerations to the accuracy 
| of the known agular excursion and fre- 
| quency. Within its range, the machine 
| doubles as an environmental angular 
shake table. Table frequency is read 
directly in cps by means of a tachom- 
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and you put Synthane laminated plastics to work 


Slide for cut film holder —made from Synthane 
sheet because Synthane is opaque to infra- 
red rays. 


At first glance the connection between 
color photography and Synthane lami- 
nated plastics may seem obscure. Ac- 
tually, Synthane has long been at home 
in the manufacture and processing of 
film and in the developing of the 
finished picture. 

Many types of rolls, loop sticks, and 
structural parts made of Synthane are 
used by the film manufacturer. Racks, 
film sprockets, reels and rollers em- 
ploy Synthane in developing proc- 
esses. In the infancy of color pictures 
(and ever since), racks and reels made 
of Synthane proved to be exactly what 
were needed to resist developing solu- 
tions, prevent film fogging through 
contamination. Film holder slides and 


CHEMICAL RESISTANCE LIGHT WEIGHT 


various parts for cameras are other 
uses of Synthane in photography. 

The photographic industry needs 
Synthane for its unique combination 
of properties. Resistance to moisture 
and chemicals, non-fogging qualities, 
its hard, smooth surface are ali impor- 
tant characteristics. Synthane is tough, 
light in weight (half the weight of 
aluminum) and easily machined. These 
and many other chemical, electrical 
and mechanical properties make Syn- 
thane valuable throughout the length 
and breadth of industry. 

Over 30 grades in sheet, rod or tube 
form or completely fabricated by us are 
looking for work with you. Write for 
information. 


ae 


EASILY MACHINED MECHANICAL STRENGTH 


.. . industry's unseen essential 


SYNTHANE CORPORATION, 17 RIVER ROAD, OAKS, PA. 
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See Ola 
Pilot Lights 


... facilitate the solution of 
miniaturization problems. 


No. 
101-4630-95! 


jalc its with 
9 Dialco units wr. 
are 2 “ 
Se ane in o.d. of —— 
hat helps to save ne 
a e every fraction © 


Example: 
but a tiny 

refineme 
oe weight wher 


0. your next miniaturization project, 
consult DIALCO for the Pilot Lights. 
You will quickly find the proper unit 
for use with either tiny Incandescent 
bulbs (T-1°4); or with sub-miniature 
Neon bulbs (NE-2D). 


TWO-TERMINAL units are fully insulated. 

SINGLE-TERMINAL units are for use on 
rounded circuits. Also DIMMING or NON- 

SIMMING sub-miniatures for every 

requirement. Meet 

all applicable Mili- 

tary Specifications. 

Samples for design 

purposes on request 

at once —no charge. 


(actual size) 


No. 134-3830-375-9 No. 101-3830-951 


ra.v A 
S 7 


| 


DIALIGHT 


CORPORATION 


44 STEWART AVE. BROOKLYN 37, N. Y. 
HYacinth 7-7600 


Send brochures on Sub-Min. Pilot 
Brochures on other Dialco Pilot Lights 


Name 
Position 
Company 


Address 


Circle 274 on page 17 


eter to an accuracy of | per cent, and 
stroboscopically to within 0.1 per cent 
or to the accuracy of prevailing line 
frequency. 

\ precision sine-cosine resolver cou- 
pled to the main crankshaft generates 
a sinusoidal signal coincident with the 
mechanical motion of the table. The 
case of the resolver may be rotated im 
reference to a fixed protractor for the 
purpose of bringing a test instrument 
output signal and the table output sig- 
nal into coincidence. The phase lag 
angle can thus be read directly in de- 
grees to an accuracy of 0.5 deg. Genisco, 
Inc., 2233 Federal Ave., Los Angeles 
64, Calif. 
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SPECTRUM ANALYZER 


Spectrum analyzer analyzes any com- 
plex electrical waveform continuously 
within its frequency range and_pre- 
sents a readout showing the frequen- 
cies included in the waveform and the 
amplitudes of each of the frequency 
components. Waveforms may be con- 
tinuous or discontinuous. The analysis 
is performed over successive 10-second 
periods. 

Long-term stability is better than 2 
per cent. Filter and integrator circuits 
are set at factory, and require no re- 
adjustment. The only controls requir- 


ing setting are those on the amplifier 
which set the incoming voltage gain, 
and the pen excursion and _ selector 
switches on the amplifier, which es- 
tablishes the mode of operation. 

By means of switches, any of the 
following types of analysis may be 
obtained: (1) integrated volt-seconds 
per epic period for each of the compo- 
(2) peak volt- 
age of each of the component frequen- 


nent frequency bands; 


cies per epic interval; (3) average 
voltage continuously occuring in any 
one of the bands: (4) peak voltage 


THE MARK OF QUALITY 


ultra- 
sensitive 


relays 


HELPFUL DATA FOR YOUR 
CIRCUITRY IDEA FILE... 


(No. 7 in a series by Barber-Colman Company) 


BARBER 
COLMAN 


The circuit shown below indicates just 
one of the hundreds of ways many 
manufacturers utilize Barber-Colman 
ultra-sensitive relays to solve complex 
control problems. Could this be the 
answer to some of yours, too? 


12AT7 


sYZ 
RESONANT 
RELAY 


RESONANT RELAY USED AS OUTPUT 
ELEMENT TO PREAMPLIFIER 


Unlike most resonant relays, the 
Barber-Colman JYZA may be used 
directly in the output of a high-gain 
vacuum tube without a coupling 
transformer to eliminate the d-c 
plate current from the input to the 
JYZA relay coil. 


In other circuit variations, an 
auxiliary relay coupled with an R-C 
network will remain energized as 
long as the Barber-Colman resonant 
relay is operating. Also, a thyratron 
may be used in the contact circuit, 
to convert to an “on-off” signal. 


The Barber-Colman J YZA resonant 
relay is characterized especially by 
its narrow band width and low 
operating power. At low frequen- 
cies, the required input is only 1.2 
millivoltamperes and for higher 
frequencies this reduces to only 0.6 
milliovoltampere. Coil impedance is 
high enough to be operated in the 
plate circuit of a vacuum tube with- 
out impedance matching devices. 
These relays can be supplied tuned 
to any frequency between 115 and 
400 cps. Units have been built to 
resonate as low as 1624 cps. Band 
width varies from approximately 
plus or minus 0.5% to plus or minus 

% depending on input and cali- 
brated frequency. 


Because of the very 
sharp resonance 
available with 
Barber-Colman 
JYZA relays, ap- 
plications involving 
signal discrimination 
are readily engineered, with a 
minimum of complex accessory 
equipment. Write for technical bul- 
letin F-8311. 


= 


BARBER-COLMAN COMPANY 
Dept. W, 1803 Rock Street, Rockford, Illinois 
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Now=- 


from the makers 


of precision 


aircraft switches... 


I 55 
LONGER LIFE 


(150,000 operations, elec. and mech.) 


DIRECT INTERCHANGEABILITY 


(Meets AN 3234 Specifications) SERIES F2 BASIC SWITCH 


ACCURATE REPEATABILITY FS: Sage 


F2-2: Single Pole, Normally Open 
LOW COST F2-1: Single Pole, Normally Closed 


The new Electro-Snap F2 Series snap action 

switches are extra-compact with extremely high 

electrical capacity for their size. Mechanical and 

electrical life at 1/32” overtravel is 150,000 op- 

erations, minimum, with accurate repeatability 

and constant stability of tolerances. Self-aligning Durable case of special plastic gives the 

springs provide contact wiping action rare in a switch an ambient temperature rating of 

switch of this size. —100° to +275° F.* Available, at low 
Write for Data Sheet FD-I1 cost, in three basic models with a wide 


selection of actuators. 
ELECTRO-SNAP 


SWITCH AND MFG. CO. 
4238 West Lake Street, Chicago 24, Illinois 


*Available with —100° +350° rating 


OPERATING CHARACTERISTICS TOP VIEW . : (3) 4-40 RouwD HEAD 


Electrical Rating: ro: i SCREWS & LOCKWASHERS 
10 AMPS; IND. + RES. b. 
30 V.D.C. 110/250 V.A.C. 
(RATING FOR AIRBORNE APPLICATION; 
6 AMP 30 V.D.C. INDUC.) 
Operating Force 
Reset Force 
Pretravel 
Movement Differential............ 011 = .005 
Overtravel 


OPER. POINT 


MODERN DESIGN Co, 


IN A COMPLETE LINE Sy 


OF SWITCHES 
SUB-MINIATURE MULTI-POLE ONE-WAY LIMIT SWITCH 
SWITCH SWITCH 


ERMETICALLY-SEALED 
SWITCHES " vik ; 


LIMIT SWITCHES 
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reading continuously in any one of the 
| bands. Standard model covers 24 bands 
| by selection of plug-in filters. Fre- 
quencies are available from 0.5 to 
20,000 cps. Edin Co. Inc., 207 Main St.. 
Worcester 8, Mass. 
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“C’mon, take a better 
grip on yourselves” 


1-MC HIGH-STABILITY 
OSCILLATOR 


Precision temperature control, through 
a proportionally-controlled oven sys 





tem, provides an output frequency 
stability of better than 1 part in 108 
per day for the RD-140 l-me crystal 


oscillator. The instrument consists of 
VEZ ™ a one-tube (6AH6) oscillator assembly. 
a thermo-oven, which houses the crys- 


tal, and an oven control amplifier, each 

! of which are so compact in size that 

End Fastening Problems for Good: all three have been mounted on a 314 
in. high standard 19 in. relay rack 


Daweleie enews that 


Appearance and quality are vitally im- SEMS by Everlock Save sw RD-140 j ks 
portant to consumer acceptance of any Time and Money 5 Ways... - : is unaliected by envi 


appliance. So is the durability with 
which the mechanical components are arate handling of screw and 
fastened together. washer. 


Sems by Everlock literally help your 2. Simplify Ordering by re- 


ronmental temperature changes, since 


° ts by eliminating sep- . 
1. Cut Costs by vo the proportional control system never 


























products to “take a better grip on ducing the number of items in 
themselves”’ and provide greater resis- your plant inventory. 
tance to loosening through vibration, 3. Eliminate Waste dve to lost 
shock and heaviest use. or dropped lock washers. 
Sems by Everlock firmly grip both 4. Eliminate Rejects due to 
the fastener and the product with full omitted lock washers or faulty 
chisel edge locking action . . . an Ever- fastening. 
lock exclusive .. . bulldog bite actually 5. Fast Delivery on a wide 
tightens when subject to vibration. range of types and finishes. 
. allows the oven temperature to vary 
' more than 1/1000 of the ambient tem- 
Exclusive | ; 
Everlock Chisel perature change. A single element, a 
Edges firmly } temperature-sensitive resistance bridge, 
grip both the is used both for oven heating and for 
aa or sensing temperature change, and the 
é | system eliminates temperature-cycling 

i and oven power-surging. 

To compensate for crystal aging and 
to allow periodic checking against an- 
other standard, the oscillator incor- 

Other Everlock porates a trimmer control which gives 
Everlock Sems ore available in a wide range of —— a — ) 10 cycles of frequency adjustability. 
types and sizes. Ordering "Sems” is not enough, only se exciusive Tu O oe As 50 oh 
Everlock Sems have the exclusive, full chisel edge- chisel edge-locking utput is l-volt rms into oO ohms, 
i i : action include taken through a BNC connector 
locking action. Free Lock Washers, Sere 
Locknutsand Terminals. mounted on the front panel. Manson 


Laboratories, Inc., P. O. Box 594, 207 
Greenwich Ave., Stamford, Conn. 
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WRITE FOR FREE CATALOG. 


THOMPSON-BREMER & CO. 


228 North LaSalle Street, Chicago 1, Illinois 
Subsidiary of AMERICAN MACHINE & FOUNDRY CO. 


Check the Alphabetical Listing in your Telephone Book 
EVERLOCK REPRESENTATIVES 


Postcard return cards are pro- 
vided on pages 17 and 19 as a 














J.J. Mcintosh _ W. L. Barth, Jr. D. G. Teeling Co. Hank Workman Forrest Moschner convenience to the reader in ob- 
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Now... measure 200 to 10,000 amperes with 
isolated meters—CONTROL’s Standard Transductors 


CONTROL transductors have made obsolete the use of In addition to eliminating the need for breaking into the 


shunts for metering or recording heavy d-c loads. Now, circuit for connections, the CONTROL transductot1 


has 
for the first time, a standard line of transductors— 


another major advantage over the shunt-millivoltmeter. 


nine units ranging from the 200-amp to the 10,000-amp The transductor will deliver relatively large amounts of 


size—make it possible for the systems engineer to measure power to permit such things as overload relaying and to 
high bus currents without direct electrical connections 


permit a feedback signal for a magnetic amplifier. 
into the circuit. 


No longer need you be dependent upon “what's avail 
CONTROL transductors are saturable reactors, through able” or a special design. Catalog T-10 gives you a stand 
which the bus or cable passes. Output is linearly propor- ard range of transductor sizes to meet your every need. 
tional to the bus current, with an accuracy to + 1% of For full details ... CONTROL, Dept. EM-43, Butler, Pa. 
full scale reading. Supply voltage variations of + 10% 
will not affect this accuracy. 


Reliability begins with os IN] TT ROL. 


ere 


A DIVISION OF MAGNETICS. 
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Literature 
for the 


Design Engineer 


{/l-new listings of manufacturer's literature just off the press . 


including catalogs, manuals and other reference publications relat- 
ing to components and materials for designed-in use in electrically 


energized end products. 


CUSTOM MOLDING TEFLON IN THIN 
SECTIONS 


cusses a 


Four-page brochure dis- 


process of custom molding 
Teflon in thin sections and 
shapes. Brochure describes the proper- 
ties and characteristics of Teflon, sug- 


gested end 


parts of 


illustrations of 
parts that have been designed 
through this process, such as cup, ball 


uses, and 
many 


or shaft seals, washers, gaskets and 
diaphragms. Sparta Manufacturing Co. 
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SILICONE RUBBER— Brochure No. 9-105 
describes the electrical insulating ad- 
vantages of Silastic rubber. 
Included are a tabular summary of di- 
electric properties of typical Silastic 
stocks at temperatures ranging from 
25 € to 250 C. Properties are illus- 
trated, with a variety of actual field 
applications for Silastic on transformer 
and motor coils, wire and cable, strip 
heaters, and electronic assemblies. Dow 
Corning Corp. 


silicone 
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FLUOROPLY-F LAMINATE FOR PRINT- 
ED CIRCUITS — Catalog data bulletin 
LT-2. describing Fluoroply-F laminate 
for printed circuit applications, con- 
tains comprehensive data on size and 
thickness, properties. 


current-carrying 
capacities, foil, 


copper finish, post- 


270 


etching suggestions, and handling rec- 
ommendations. International Resistance 
Co. 
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PRECISION SWITCHES — Bulletin en- 
titled Cost Reliable Controls” 
tells how to gain low cost reliable con- 
trols for automatic operation of plant 
equipment. Typical examples of how 
plant engineers have used switches to 
improve process, bulk flow, packaging. 
motion and level controls, and in count- 
ing and weighing applications. are pic- 
tured and described. The various types 
of switches involved are shown and de- 
scribed. Micro Switch, Div. of Minne- 
apolis-Honeywell Regulator Co. 


“Low 
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PRINTED CIRCUIT SOLDERING — 
Twelve-page technical brochure titled 
“Printed Circuit Soldering,” describes 
the types of fluxes suitable for printed 
circuit soldering and also covers such 
phases as 


temperatures, procedures, 


Kester 


alloys and 


Solder Co. 


contaminations. 
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CALENDAR LISTS 
CONVENTIONS, 

Daily Reminder” 
important 


144 MEETINGS, 
SEMINARS “KW 
calendar lists 144 


meetings. conventions, and 


educational seminars of interest to peo- 
ple in the electrical industry. It covers 
the period from September 1, 1957, 
through August 31, 1958. The durable 
folder also includes a page for personal 
notes and a 12-month calendar giving 
national and local holidays, with extra 
space for jotting down daily reminders. 
Kaiser Aluminum & Chemical 
Ine. 


Sales, 
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SELECTOR CHART FOR ELECTRICAL 
INSULATION — Ready-reference chart 
for users of electrical insulation mate- 
rials in the A, B and H temperature 
classes describes over 30 different types 
of insulation materials. Product de- 
scriptions cover base materials used, 
suggested applications, temperature 
class and available finishes. Numerous 
applications are illustrated, and the 
chart is keyed to insulating materials 
that meet rigid equipment 
requirements. Electro-Technical Prod- 
ucts, Div. Sun Chemical Corp. 
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electrical 


INDUSTRIAL BRAKES AND CLUTCHES 

Eight-page bulletin MF-1 describes 
a line of industrial brakes and clutches 
called “Dyna-TorQ.” that are electro- 
magnetically operated disk-type. fric- 
tion brakes and clutches. Included are 
cut-away illustrations, principles of 
operation, mechanical features. and 
advantages of these units. Eaton Mfg. 
Co.. Dynamatic Div. 
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COOLANT FLUID FOR ELECTRONIC 
EQUIPMENT—Fight-page technical bul- 
letin No. 0-123 describes OS-45 coolant 
fluid, a silicate ester-based material 
especially suited for liquid cooling of 
electronic equipment. Included are data 
describing its features, its compatibility 
with other materials, electrical proper- 
ties, water sensitivity, and installation 
and maintenance procedure. Monsanto 
Chemical Co., Organic Chemicals Div. 
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NYLON WIRE CLAMPS Four-page 
folder describes a fast, lightweight way 
to secure wires in aircraft, missile and 
electronic Folder details 
the easy application, positive holding 
power, and quick modification of nylon 
wire clamps. Dakota Engineering, Inc. 
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assemblies. 


PRODUCT RESEARCH AND DEVELOP- 
MENT —Twenty-page brochure entitled 
“Product Research and Development,” 
lists under the headings Product Plan- 
ning and Design, Materials, Production, 
and Processes, specific areas in which 
the Laboratories are staffed and 


ELECTRICAL MANUFACTURING 





sit te Nadi ni 


Type ed ad 


Motor Leads are 
Insulated and 
> Protected 


Fa 


rx 


Natvar tubing installed on coil leads and 


VINYL COATED FIBERGLAS TUBING 


= W Line-up of NEMA frame motors with 
<=  Natvar tubing applied to coil leads. 


The Crocker-Wheeler plant of Elliott 
Company builds a wide variety of elec- 
trical motors in sizes up to 200 hp. 
Rainer shal csnid angles toling, asp 4 ' ‘ 1a 7 ! 7 Natvar vinyl coated tubing is widely 


plied to these a-c field coil leads, gives gy ae fi. / ‘ 
ample electrical protection and flexes easily. ee 7 i used on Crocker-Wheeler a-c induc- 


tion motors in both large and small 


ratings, 


Ne” Factors which make Natvar tubing especially suitable for the protec- 
Natvar Products tion of motor coil leads and connectors are its uniformly high dielectric 


Varnished cambric—cloth and tape value, mechanical strength, resilience, and resistance to cold flow. It is 
Vernished eonves end duck used in both Class A and Class B insulated machines. 

Varnished silk and special rayon 

Varnished—Silicone coated Fiberglas ; 

Varnished papgrs—rope and kraft If you need insulating materials with good physical and electrical prop- 
Slot cell combinations, Aboglas ® 
Isoglas® sheet, tape, tubing and 


sleeving | your distributor or with us direct. 
Vinyl coated—varnished—lacquered | 


tubing and sleeving 

Extruded vinyl tubing and tape co 
Styroflex® flexible polystyrene tape Cc Oo R P Oo R AT l ON 

Extruded identification markers 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
Ask for Catalog No. 23 FULTON 8-8800 NATVAR: RAHWAY, N. J. 
207 RANDOLPH AVENUE @ WOODBRIDGE, NEW JERSEY 


erties and exceptional uniformity, it will pay you to get in touch with 
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equipped to perform research and de- 
velopment. Projects already completed. 
or underway, are included to illustrate 
the extent of these services. Franklin 
Institute Laboratories. 
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from your 


MICA FOR FABRICATED PARTS—Size 
and quality of natural mica material 
needed for fabricated parts can be de- 
termined accurately through technical 
bulletin 2661. The mica user merely 
lays the part or sketch on a full-size 
grading chart to estimate the material 
needed. In addition, the bulletin pro- 
vides information on mica character- 
istics, sheet thickness and tolerances 
available. Four qualities of ruby-stained 
material available in the various size 
| grades are listed for reference. Ford 
Radio & Mica Corp. 
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Cosmo molding methods produce nylon bobbins and washers to 
your exact specifications or you can order from a wide variety 

| 
of shapes and sizes carried in stock for immediate shipment 


Among the many features found in Cosmo “‘zytel” Nylon 
Bobbins are: * Strength in thin sections * Dimensional 
stability * Secure flanges (one solid molding) * Resistance 
to impact * Resistance to action of many common chemicals | 
CS a ee LL lL 5 


Investigate the benefits—savings increased production speed 


elimination of rejects with Cosmo Nylon Bobbins | 


er ers | 
New catalog and samples on request. ; 
SALES DIVISION OFFICES 


Arizona, Missouri, Illinois, Michigan, Ohio, New Jersey, Connecticut, Massachusetts, Canada 


COSMO PLASTICS COMPANY __ 


3239 WEST 14 STREET + TOwer 1-5597 °¢ CLEVELAND 98, OHIO 
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ELECTRICAL RESINS PROPERTIES 
CHART—Properties chart for electrical 
resins explains the complete physical 
and electrical properties of the major 
Epocast electrical resins used in the 
industry. Furane Plastics Inc. 
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We Welcome Your Inquiry 





AIRBORNE INSTRUMENT AND CON- 
5B | TROL FIELDS—Aimed at assisting en 
gineers in the airborne instrument and 
control fields, the company has begun 
publication of an 8-page_ technical 
magazine, “Giannini Technical Notes.” 
| Containing application, technical and 
| reference data, the magazine will be 
| published six times a year. G. M 
Giannini & Co., Inc. 
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INSTRUCTION 
EQUIPMENT 





gets your 


ON-THE-JOB TRAINING 
PROGRAM 


Underway Fast! 


MANUAL MOTOR STARTERS — GEA- 
6358A, an 8-page publication, covers 
small-size “100 Line” manual starters 
for fractional and integral-horsepower 
motors up to 714 hp. Bulletin includes 
features, application and_ installation 
data, and a rating table for the plug-in 
heaters. It illustrates all available open 





@ One of management's biggest prob- 
lems today is preparing employees 
psychologically and technically for the 
push-button era of electronic manufac- 
turing. You can get a big assist in this 
job from Crow Instruction Equipment. 

This unique equipment takes the 
mystery out of automation by capital- 
izing on the superiority of “‘learning by 
doing.”’ Practical experiments make 
abstract principles easy to understand. 


¢ Basic Electricity 


Pictures and text in a companion work- 
manual give step-by-step instructions 
for each experiment. 

Crow Equipment sparks interest and 
enthusiasm, makes instructor's job easy. 
Recommended for both introductory 
and refresher courses. Can even be 
used for self-instruction at home. The 
cost? Much less than you'd guess. Com- 
plete equipment including course out- 
line and work-manual available for the 
following subjects: 


e Basic Electronics 


¢ Electronic Tubes, Circuits and Devices 
*® Rotating Electrical Machinery 


write for illustrated booklet giving full details 


UNIVERSAL SCIENTIFIC COMPANY, Incorporated 


Box 336A + Vincennes, Indiana 
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and enclosed forms with dimensions for 
each. General Electric Co. 
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TUBULAR FIBERGLAS—Data sheet PI 
17 entitled “Solve That Problem with 
Tubular Fiberglas” outlines the char- 
acteristics, advantages, limitations, and 
uses of tubular fiberglas parts. Pacific 
Laminates, Inc. 
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PRECISION COPPER STRIP — Twelve- 
page product directory covers beryllium 
copper, chromium copper, phosphor 
bronze, nickel silver, brass, stainless 


ELECTRICAL MANUFACTURING 


Dm OLRM CUCU PCED 


rely on... 


Mallory 


motor-run 


Capacitors 


Mallory offers a complete line of AC capacitors for motor-run service. They are 
oil impregnated, and are especially designed for long, rugged service. 


These capacitors are primarily for heavy duty, continuous service motor-run 
applications—as a means of reducing current consumption in home and industrial 
appliances such as room air-conditioning equipment. Metal cased, they can be 
operated safely up to 10% above ratings—and at ambient temperatures as high 
as 75° C. Non-inflammable and non-oxidizable impregnating oil provides long 
service life and a high safety factor. 


Mallory Motor-Run Capacitors are companions to Mallory Motor-Start Capacitors 
that were pioneered by Mallory for smaller size, higher temperature ratings, and 
closer capacity tolerances for high starting torque. 


For start or run—give your motor drives extra dependability with Mallory 
capacitors—standards of industry. Both are available in a wide range of capac- 
ities, voltage ratings and mounting styles. Complete information and technical 
data are available through the nearest Mallory representative. 


Expect more...get more from 


Serving Industry with These Products: P.R.MALLORY & CO. Inc. 
Electromechanical — Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 
Metallurgical — Contacts * Special Metals * Welding Materials 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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A New Concept of TIME... 


INDUCTOR MOTOR 


CLUTCH 
MOTOR 


; ® 


0. DIRECT CURRENT MOTOR 


400 CPS MOTOR 


... this Complete 


NEW Line of 


HAYDON* 


TIMING MOTORS 


Here is a complete line of timing motors that includes the right 
choice for every APPLICATION ... entirely re-designed for finer 
performance. Features include: slower basic rotor speed (450 rpm), 
controlled lubrication, total enclosure, smaller size, superior ac- 
curacy, quieter operation and longer life. 


HYSTERESIS . . . the ideal general-purpose motor. 


INDUCTOR... extra torque (30 ounce inches) for display and other 
heavy-duty jobs. 


CLUTCH ... allows automatic re-setting without external clutches. 


REVERSIBLE ...a hysteresis type with 2 coils, each producing 
opposite rotation. 


DIRECT CURRENT . .. a permanent magnet type for 6 to 32 volts. 


400 CPS... miniature and heavy-duty models for airborne instru- 
mentation. 


FOR COMPLETE INFORMATION, write today for new catalog .. . or 
contact the HAY DON Field Engineer nearest you. 


*Trademork Reg. U.S. Patent Office 


HAYDON 


AT TORRINGTON A SUBSIDIARY OF GENERAL TIME CORPORATION 


HEADQUARTERS FOR 


HAYDON Manufacturing Company, Inc. 
LAG oe 


2535 ELM STREET, TORRINGTON, CONN. 
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and nickel-iron strip rolled to close 
tolerances and thin gauges. Tabular 
material covers availability, mill limits, 
applicable specifications, and property 
data. Penn Precision Products, Inc. 
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MULTI-CONTACT RELAYS Bulletin 
deals with specific applications involv- 
ing coils and contact arrangement of 
the Type 4 relay, showing four basic 
groups in actual size drawings. Photo- 
graphs, features and other technical 
data on coil characteristics and contact 
forms are included for both enclosed 
and hermetically-sealed relays. Phillips 
Control Corp. 
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NYLON APPLICATION FOR VARIOUS 
INDUSTRIES—Nylon application litera- 
ture for various industries contains 
many case histories designed to assist 
engineers in applying nylon parts in 
their industries. The stories are indexed 
according to standard industrial classi- 
fications and include information on 
chemical, electrical, machine tool, in- 
strument and other fields. The Polymer 
Corp. of Pa. 
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VALVE POSITION INDICATOR-~Illus- 
trated bulletin describes the “Cap- 
switch” position indicator that auto- 
matically signals a control board 
apparatus when the opening or closing 
cycle has been completed. Included are 
a description, advantages, operating 
and physical data and dimensional 
drawings. Bridgeport Thermostat Div.., 
Robertshaw-Fulton Controls Co. 
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ADVANCED POWDER METALLURGY 

Twelve-page booklet, “Precision Sin- 
tered Metal Parts” for the design engi- 
neer describes the advantages of 
Sintaloy powder metal parts. how they 
are made. and the principles of eco- 
nomical design and production which 
should be considered. Typical charac- 
teristics of available powder metal 
alloys are given. Dixon Sintaloy Inc. 
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SPRING-PIN APPLICATIONS Four- 
page illustrated folder describes spring 
pins—slotted, tubular pins that lock by 
spring action when driven into standard 
commercial holes and eliminate the 
need for tapping, reaming, peening 
and milling operations. Applications 
shown include use in appliances, pho- 
nographs. conveyors and gear assem- 
blies. Information on sizes, materials, 
finish. hardness. strength and_ other 


FLECTRICAL MANUFACTURING 





RECTIFIERS — Both vac- 
uum and gas filled tubes 
with peak inverse volt- 
age ratings from 200 to 
15,000 volts. Included 
are tubes with special 
features such as fast 
warm-up, cold cath- 
odes, clipper service rat - 
ings and rugged con- 
struction. 


TELEPHONE TYPES A 
highly specialized line 
of vacuum and gas filled 
types in both the 300 
and 400 series. 


THYRATRONS—An_ ex- 


VOLTAGE REGULATOR AND 
REFERENCE TUBES — Gas 
filled tubes designed to 
specific voltages for reg 
ulating small currents 
Also used to make avail- 
ablestablereference volt- 
ages for high current 
supplies. Sizes from sub 
miniatures to bantams, 
including many reliable 
ruggedized types 


TWIN POWER TRIODES 

The most complete 
line ofhighcurrent twin 
power triodes devel- 
oped especially for reg- 
ulated power supply 
usage. Current and 
power ranges up to 800 
milliamperes and 60 
watts respectively. In- 
cluded are rugged types 
in both low and medium 


tensive line of thyra- 
trons for use as grid 
control rectifiers, relays 
and noise generators. 
Inverse voltage ranges 
from 100 to 5,000 volts. 
Sizes from subminia- 
tures to ST 16 bulbs. 
Filamentary as well as 
hot and cold cathode 


HYDROGEN THYRATRONS 
— Used primarily as 
switching tubes in line 
type radar modulators, 
these tubes permit ac- 
curate control of high 
energy pulses. Sizes 


types are available. ‘ ll - ? » from miniatures to the 
: VC 1257. Peak pulse 
awe ranges from 10 
ilowatts to 33 mega- 
watts. 


EXPANDS TO MEET INCREASED 
SPECIAL PURPOSE TUBE DEMANDS 


100,000 Square-Foot Addition 
Doubles Existing Facilities 


The creative engineering that 

has been responsible for many & 

Chatham “originals’’, now 

has larger and improved LAN eg 
facilities to help you solve your NG »* 
special purpose tube problems. ee 


CHATHAM ELECTRONICS bivision op TUNG-SOL ELECTRIC INC. 


General Office and Plant: Livingston, New Jersey 
SALES OFFICES: CHICAGO, DALLAS, LIVINGSTON, LOS ANGELES 
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@ THYRITE. VARISTORS 
CUT SURGE VOLTAGE 





FROM 9 TO 3 TIMES 
APPLIED PEAK VOLTAGE 





ON 115-V CIRCUITS 


Sudden 
current causes surge 
arcing, and high-frequency oscilla- 


in inductive 
overvoltage, 


interruption 


tion. Oscillograms (above) show 
how effectively G-E Thyrite varis- 
tors can limit these effects. 

Without a Thyrite varistor (Fig. 
1) in the 115-V circuit, surge volt- 
age is 9 times applied peak voltage. 
With it (Fig. 2), surge voltage is 
limited to 3 times peak voltage. 

With little current drain, they 
reduce surge voltage and arcing by 
offering low resistance at peak cur- 
rent . discharge circuit energy 
faster by offering higher resistances 
instantaneously as current decays. 

G-E Thyrite varistors are avail- 
able for components rated from 6 
volts to 4000 volts. 

For more information, or Thyrite 
varistor test kits, write: Magnetic 
Materials Section, General Electric 
Company, 7804 N. Neff Road, 
Edmore, Michigan. 


THYRITE VARISTOR KITS 





Kit No. 1: Yo" dia. disks—2 each 
of 6 ratings GV to 11SV—.1w); 
color coded with connecting leads. 
Price: $5.00 


Kit No.2: Ya" dia. rods—2 each of 
5 ratings \11SV to 4000¥— .25w); 
co or coded with connecting leads. 
Price: $5.00 


ress Is Our Most Important Product 
Prog p 


GENERAL @@ ELECTRIC 


“Thyrite” is a trademark of General Electric Company 
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specifications are included in tables 


and drawings. Standard Pressed Steel 
Co. 
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HIGH ACCURACY RESOLVER-——Bulletin 
438 describes the 105D2V_ resolver, 
designated by the Bureau of Ordnance 
as Mark 4, Mol 1. It features a tuned 
impedance of 10,000 ohms, and +1 
per cent accuracy from —55 to +85 C 
(with amplifier). Included are perform- 
ance advantages and characteristics. 
Norden-Ketay Corp. 


Circle No. 643 Reader Inquiry Service Cards 
on page 17 


SELF-LOCKING THREADED PARTS — 
Four-page brochure describes and illus- 
trates the self-locking, sealing and ad- 
justing principle of threaded parts. It 
explains how the locking-sealing medi- 
um—a protruding nylon pellet perma- 
nently inserted in the threaded section 
—can be applied to any threaded part 
regardless of size, shape or function. 
Also included are basic engineering 
recommendations. Nylok-Detroit Corp. 
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ELECTRONIC EQUIPMENT—Five cata- 
log sheets are available giving descrip- 
tions, features, and specifications of 
electronic equipment. They 
Model ER-1 edge register detec- 
tor; Model F-2 direct impulse counter; 
Model PW-5 preset counter; Model 
LF-1A lineal footage counter; and 
Model P3-RM electronic counter. Elec- 
tronics Div., Post Machinery Co. 
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various 
are: 


SUBMINIATURE CONNECTORS 
Twelve-page brochure on subminiature 
series connectors gives specifications, 
outline drawings, illustrations, and gen- 
eral information. The connectors are 
available in 5, 7, 11, 14, 20, 26, 29, 34, 
42 and 50 contacts. Electronic Sales 
Div., DeJur-Amsco Corp. 
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SILICON CARBIDE HEATING ELEMENT | 


Technical bulletin “H” describes an 
improved Delta silicon carbide heating 
element that builds up resistance at a 
very gradual and uniform rate and re- 
sults in longer element service. Included 
are illustrations, characteristic curves, 
general properties, mounting methods 
and physical and electrical specifica- 
tions. Carborundum Co., Globar Div. 
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DRY FLUID DRIVES AND COUPLINGS 
Four-page bulletin A654 describes 
the larger size Flexidyne drives and 


couplings and includes photographs, 


Details, ideas, sources 
for all fastening needs... 






FASTENERS 
Handbook 


by JULIUS 
SOLED, P.E. 


Consulting 
Engineer 


1957 
448 pages 
$12.50 


et 
RRS ETL AE 


FASTENERS HANDBOOK provides ready, 
up-to-date answers to fastening prob- 
lems in all fields. Its pertinent data, 
hundreds of illustrations, and full page 
descriptions supply you with detailed 
information on currently available 
fasteners. 

Here is a handbook in every sense of 
the word. You can select the fastener 
you want because this comprehensive 
book includes standard and proprietary 
fasteners from all manufacturers. 


Abounds in Profitable Features 


FASTENERS HANDBOOK 


@ Brings to your attention the many cost-saving 
features of available, less-known fasteners. 
@ Presents complete fastener lines in particular 
fields and applications. Enables you to look 

at what's available before closing up. 


@ Makes possible the immediate location of every 
fastener described with name and address o4 
supply source. 


@ Relates actual uses of fasteners in one indus- 
try to those of another, resulting in concrete 
examples of money-saving applications. 


FASTENERS HANDBOOK greatly facilitates 
the review of available information, the 
making of a valid selection, and contact- 
ing the sources of supply. It can be used 
by design engineers, patent attorneys, 
sales personnel, fastener distributors 
and jobbers—in fact, anyone who needs 
solid information on fasteners available 
for mechanical assembly. 


Everything in fasteners 


Rivets, Inserts, Screws, Bolts, Studs, Nuts, Washers, 

Retaining Rings, Pins, Nails, Metal Stitching, Quick 
| Release Fasteners, Masonry Anchoring Devices, Hose 
Clamps, Manufacturers Directory. 


| Send now for your ON-APPROVAL copy 


REINHOLD PUBLISHING CORPORATION 
Dept. M-191, 430 Park Ave., New York 22, N. ¥. 
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TAYLOR 


Laminated Plastics _ 
Vulcanized Fibre: 


fe 





Indexing cams to position bottles under filling 
machines are made of Taylor Grade CEF phenolic 
. replacing metal cams, they save 
money by reducing bottle breakage, avoiding rust. 


laminate . . 


A 


Grade LE-6 phenolic laminate . . 
light-weight, wear-resistant . . . chosen because of 
strength, stability. 







Automobile clock is securely and economically 


mounted on inside surface of metal dashboard, 


with a spacer fabricated from Taylor vulcanized 
fibre. 
















Fa 


Aircraft landing gear bearings are fabricated 
of Taylor Grade LE-6 cotton base phenolic 
laminate to meet requirements of dimensional sta- 
bility, wear resistance and low moisture absorption. 


TAYLOR’S NEW 
COPPER-CLAD LAMINATE 


Cu-246 


...is now available for your vol- 


ume production of printed cir- 
cuits. High purity rolled copper 
surface is adaptable for all 
circuit production methods. 
Cu-246 is produced in all stand- 
ard sheet sizes...in thicknesses 
from .020” to .250”. 
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Gas pump impeller unit is fabricated of Taylor 
. economical, 
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Shop Talk — 


TATYEOR 
Plants in Norristown, Pa. and La Verne. Calif. 


PHENOL IC— MELAMINE—SILICONE—-EPOX Y LAMINATES * COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 


Tips for designers 






FIBRE Ce. 





Special purpose gear is fabricated of Taylor Grade CEF phenolic laminate 
for Hadley Gear Mfg. Co. Taylor punches the gear blank to an I.D. 


tolerance of DOT" 5. 


Taylor delivers precision parts 


material was selected for its excellent punch- 
ability, good machineability, moisture resistance and impact strength. 


.-- geared to your production schedule 


The inside diameter of this gear 
blank was punched to a tolerance 
of + .001” by Taylor’s Fabrica- 
tion Division—an example of the 
close tolerances which Taylor can 
meet. Taylor has special tech- 
niques and facilities for handling 
this type of work—acquired 
through years of experience in 
fabricating all kinds of laminates. 


Taylor Grade CEF phenolic lam- 
inate was selected as the material 
for the gear blank—to take ad- 
vantage of this laminate’s excellent 
punchability and machineability 
as well as its moisture resistance 
and impact strength. 
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You can put Taylor’s facilities 
and techniques to work improving 
your product. Taylor can deliver 
precision parts, such as this gear 
blank, fabricated to your most 
exacting specifications . . . geared 
to meet your production schedule. 


When you have a problem of ma- 
terial selection or close-tolerance 
fabrication, or product design, 
check with Taylor. Chances are 
that Taylor’s staff of home and 
field office specialists can help you 
in any or all of these essentials to 
a good product. Call or write your 
nearest Taylor sales office for a 


discussion of your requirements. 



































































































LIVES 
TWICE AS LONG 
AS ANY OTHER 
LIGHT! 





The only indicating light with a 
10,000-hour life is found in the 
Westinghouse Oil-Tite* line. Others 
offer less than half that amount. 





Guardian to the performance is a 
U. S. Navy-type shock-resistant lens 
with wide-angle visibility. You have 


a choice of six colors, frosted to pre- 
vent false indications. 















The same mounting dimensions as 
standard Westinghouse operators 
allow interchange with any operator. 
You can have custom controls at 
standard prices. 





Booklet (B-7022) will tell you more 
about Oil-Tite pushbuttons and the 
new Pushbutton Guide (B-6749) will 
give you information on the complete 
line. Write to Westinghouse, Box 868, 
Pittsburgh 30, Pa., or call your local 


Westinghouse distributor. *Trademark 
J-30256 






you CAN BE SURE...1F ITS 


vestinghouse 


» 
, 
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drawings and tables listing various 
motor sizes with which the larger 
Flexidyne may be used. Bulletin speci- 
fies recommended flow charges for 
horsepower ratings at various motor 
speeds and includes other engineering 
data. Dodge Manufacturing Corp. 
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THERMOSTATIC EXPANSION VALVES 

Six bulletins on A-P thermostatic 
expansion valves offer technical infor- 
mation on a full line of valves, with 
emphasis on mechanical data to sim- 
plify proper selection. Six of the bulle- 
tins are 2-page sheets which cover six 
different valves ranging from 14 ton to 
19 ton capacities for a wide range of 
refrigerants. Each of the sheets offer 
application information, specifications. 
selection tables and dimensions. Con- 
trols Co. of America. 
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MAGNESIUM-THORIUM ALLOYS 
Twelve-page folder, “Magnesium-Thori- 
um Alloys: An evaluation of their prop- 
erties and characteristics,” was origi- 
nally presented as a paper before the 
Magnesium Association by Donald 
Mathews. Research Engineer, Hughes 
Aircraft Co. The report is a compre- 
hensive evaluation on properties, fabri- 
cation characteristics and applications 
of this alloy. Brooks & Perkins, Inc. 
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TEFLON-INSULATED HOOK-UP WIRE 

Bulletin 8050 is designed specifically 
for users of Mil Spec Wires and fea- 
tures the addition of Teflon-insulated 
Type E and Type EE, Mil Spec 16878-B 
hook-up wire. Bulletin illustrates and 
describes all Mil Spec wires made for 
the electronic industry. Belden Manu- 
facturing Co. 
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SUBMINIATURE CERAMIC CAPACI- 
TORS — Bulletin G-1 gives properties 
and sizes of capacitors made with vari- 
ous ceramic bodies in several types of 
construction. Included are general in- 
formation, illustrations, terminal ar- 
rangements and specifications charts. 
Mucon Corporation. 
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RESIDUAL STRESSES IN COLD-FIN- 
ISHED STEEL BARS — Thirty-two page 
pocket-size book, “Residual Stresses 
in Cold Finished Steel Bars and Their 
Effect on Manufactured Parts” is a 
condensed version of a paper that was 
given at the Diamond Jubilee semi- 
annual meeting of the ASME. Specific 
subjects covered range from residual 


ELECTRICAL MANUFACTURING 








wT ttt) Pot Le 2 oe rrr err it * 
LLL LL Dd kcdiededliaiclMeadsaladdivadieideddsdededall 
2 


Let te reré 
os bd | 


Ltd 
ett PITT ELL 
TTTITIII LLL LL 
ptt tp nr] PTT ITIL ie 
TTTTITIV IIT Iii 
HH PL LLL b Aidsdbedededadeobed id 
aa ett j 
PO 


SCIENTIFIC “St 


Through the application of the latest electronic instruments, 
ECS research engineers have been able to further reduce 
the sound factor in anti-friction bearings. SUS provides 


the quietest running, rolling contact bearing in the world 
of today...at no added cost. 


Other recent laboratory achievements include improve- 
ments in sealing and increase in bearing operating life, 
further assuring users the best bearings for their dollar. 

But accept no substitutes— you benefit from these only 
when you insist upon S0SF’. 


7763 


oKF 


EVERY TYPE—EVERY USE 
Spherical, Cylindrical, Ball, and “Tyson Tapered Roller Bearings 


*Reg. U.S. Pat. Of. 
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
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micro-miniature 


potcores 


Made of Ferroxcube 3C material, the No. 332P133- 
3C potcore by FXC is less than 4%” in diameter 
and successfully eliminates pulse transformer 
problems created by limitations in weight and 
space. The coils for this potcore are wound on a 
specially designed nylon bobbin. The shape of the 
potcore, combined with the high-permeability ma- 
terial surrounding the windings, gives excellent 
shielding and effectively minimizes stray fields. 
The potcores can be placed close together or even 
stacked, with negligible coupling between coils. 


090—4 — 


332P133-3C POTCORE 332F175 BOBBIN 


Requests for literature and engineering samples should 
be made on your company letterhead and addressed to: 


Applications Engineering Department 


FERROXCUBE CORPORATION OF AMERICA 
(A subsidiary of North American Philips Co., Inc.) 
50 South Bridge Street, Saugerties, New York 
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stresses in cold drawn, ground, turned, 
and heat-treated steels to discussions 
of fatigue, cracking, machinability, 
tolerances and corrosion. La Salle Steel 


Co. 
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TRANSISTOR SPECIFICATION CHART 
—Specification chart for a line of tran- 
sistors includes germanium junction- 
alloy specifications for each type, shown 
in easy-to-read form. Included is an 
interchangeability guide, enabling one 
to tell at a glance which particular 
company types may be interchanged 
for other standard transistor types. 
Industro Transistor Corp. 
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ENCLOSED GEAR AND VARIABLE 
SPEED DRIVES—Folder 2642 lists all 
stock drive sizes and horsepower rat- 
ings. Selection charts cover complete 
line of stock drives of the following 
types: gearmotors, motorgears, worm 
gear drives, parallel-shaft gear drives, 
in-line helical gear drives and PIV 
variable speed drives. Folder also con- 
tains a handy coupon for catalog data 
on any of the six types of drives. 


Link-Belt Co. 
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MAGNETIC TAPES FOR INSTRUMEN- 
TATION RECORDING — Fight-page il: 
lustrated booklet covers six types of 
“Scotch” brand instrumentation tapes 
for use in telemetering and airborne 
recording, machine tool control sys- 
tems, computers, and other instrumen- 
tation applications. Included are charts 
listing physical and magnetic proper- 
ties and a comparison chart summary 
of major factors in selecting a tape for 
a particular application. Minnesota 
Mining and Manufacturing Co. 
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OSCILLOGRAPHIC RECORDING SYS- 
TEMS—Four-page folder describes and 
illustrates the 150 series 1, 2, 4, 6, and 
8-channel oscillographic recording sys- 
tems. Included are descriptions and 
specifications of all basic assemblies: 
12 different interchangeable plug-in 
preamplifiers; 2 to 8-channel mobile 
console systems and programmer for 
analog computer readout. Industrial 


Div., Sanborn Co. 
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ELECTRICAL VACUUM GAGES — Data 
sheet No. 560 describes a line of elec- 
trical vacuum gages for continuous and 
accurate measurement of very low 
absolute pressure. Specifications, in- 
cluding dimensions, are given for the 
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TELEPHONE-TYPE COMPONENTS 
EXTENSIVELY USED IN CONTROL CIRCUITS 


Quality, use-tested equipment 


offered in new Kellogg catalog. 


4 new catalog which features tele- 
phone components that are being 
used in automation has been pub- 
lished by the Kellogg Switchboard 
and Supply Company. Some of the 
items included are: 


Cam Keys. Built on a perfect center 
line or T-frame, making it possible to 
assemble any number of spring com- 
binations on either the locking, re- 
storing. or both locking and restoring 
types which are always interchange- 
able. A variety of Cam Key escut- 
cheons is also available. 


Two and Four Party Keys. Push- 
buttons which remain in operating 
position until restored by the Cam 
Key or by operation of one of the 
other buttons. 


Hook Switches. For hand receivers 
and other applications. They are dur- 
able. The springs are of heavy nickel 
silver. 


Spring Jacks. A variety of designs 
to fit various plugs. Available singly 
or in strips of 10 and 20. Both two 


and three-conductor designs. 


Combined Drops and Jacks. Avail- 
able singly or in strips of 5 and 10. 


Plugs. Two and_ three-conductor 
plugs in a variety of sizes. Also four- 
conductor plugs. 


Lamps and Lamp Caps and 
Lamp Jacks. The lamps are special- 
ly made to be uniform in size, cur- 
rent consumption and brilliance. Caps 
are available in a wide range of col- 
ors and sizes. Lamp jacks are avail- 
able singly or in strips of 5, 10, and 
20. 


nD 
design and sturdy construction, built 
to the most exacting specifications. 
They can be furnished in a wide va- 
riety of spring combinations and coil 
resistances. Types available include— 
alternating current relays, 


Relays. Kellogg relays are of simple 


micro- 
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meter adjustment relays, trip and re- 
storing relays, harmonic relays, 
polarized relays. Magnetic impulse 
counters. 


Coils and Condensers. Coils of- 
fered include relay coils, repeating 
coils, induction coils. Several types of 
condensers are offered. 


Ringers. Both biased and frequency 
selective ringers are listed. Weather- 
proof bells are offered. 


Switchboard Cable. Manufactured 
from the finest raw materials. Both 
braid covered and lead covered. From 
7 to 102 pair. Each pair is color 
coded for easy identification. 


Crossbar Switch. A master switch 
that does the work of 500 relays. Ex- 
tensively used in automatic telephone 
systems. 


Telephone Instrument Compo- 
nents. The Kellogg K500 phone is 
equal to the finest on the market. 
Quality K500 components include: 
Transmitters, receivers, dials, ringers. 


The catalog may be obtained by 
writing your Kellogg Switchboard 
and Supply Company branch office 


or warehouse. 


5924 S. Pulaski Road 
Chicago 29, Illinois 
Rtsiance 5-77490 


4501 Truman Road 
Kansas City 1, Missouri 
Humboldt 7085 


410 N. Syndicate Avenue 
St. Paul 4, Minnesota 
Midway 6-7908 


1515 Turtle Creek Bivd. 
Dallas 7, Texas 
R.verside 7-5191 


594 County Bank and Trust Bidg. 
Passaic, New Jersey 
PRescott 9-3610 


23 Broderick Road 
Burlingame, California 
OXford 7-5780 


1555 West Fourth Street 
Mansfield, Ohio 
LAfayette 4-6511 


1594 Southland Circle, N.W. 
Atlanta, Georgia 
Sycamore 4-2441 


Export Distributor: 
International Standard 
Electric Corp. 

50 Church Street 
New York 7, New York 
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Pictured above are a few of the 
many types of keys, relays, jacks, 
plugs, and other components which 
Kellogg supplies to industry. 60 Years of 
experience stands behind the reliability 
of these important parts. Write today 
for your Kellogg Industrial Catalog. 
. 





KELLOGG SWITCHBOARD AND SUPPLY CO. 
A Division of 
international Telephone and Telegraph Corp. 


QUALITY COMPONENTS FOR INDUSTRIAL CONTROL 
QUALITY COMMUNICATIONS SYSTEMS __ 
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HOUR METERS TAKE AWAY THE GUESSWORK 


Beat down-time on production equipment! Maintenance record systems are of value 
only when they are based on accurate operating time. The Hobbs Hour Meter 
furnishes the time data essential for a genuinely effective maintenance program 

. and time information vital for cost and production records. Compact and easy 
to install on any equipment operated by alternating current. Ruggedly built . . . 
sealed against dust and moisture. Easy to read. 


@ Write for Catalog AC-587 for complete information. 


JOHN W. Hobls CORPORATION 


2078 YALE BLVD. SPRINGFIELD, ILLINOIS 
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Spiral Wound 








FLAT 





















_—_— a. ae Speed and /mprove 
SQUARE WALIS OUTSIDE 
INSIDE CORNER COIL WINDING 






CORNERS RADIUS 


Saal 
Not Die Formed esi | 





ANY SIZE—SQUARE OR RECTANGULAR 
PARAFORMED paper tubes simplify coil winding 
operations and speed production, yet cost no more. 
In the exclusive PARAFORM method of tube 
making, no artificial heat or pressure is used— 
Paraforming takes place at the time of spiral 
winding. Hi-Dielectric. Hi-Strength. Kraft, Fish 
Paper, Acetate, Red Rope or any combination 
wound on automatic machines. Produced from 
stock arbors or special sizes engineered for you. 
Can also be supplied in regular or with slight bow. 





@ No sharp outside edges 
to cut wire 

@ No need for wedges to 
tighten wire 

@ Permits winding coils 
to closer tolerances 

@ Has full rigidity and 
physical strength 

@ Allows faster stacking 
of wound coils 





£ de i : py he, 
4 SA ge 


hg eg 
Pa rd mou nt | Write on company 
PAPER TUBE CORP.| _ letterhead for 


612 LAFAYETTE STREET, FORT WAYNE 2, INDIANA | STOCK ARBOR List 
' OF OVER 2000 SIZES 
Manvfacturers of Paper Tubing for the Electrical Industry Since 1931 
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three models available covering the 
following pressure ranges: 1 to 100 
microns; 1 to 1000 microns; and 1 to 
20.000 microns. Vacuum Equipment 
Div.. F. J. Stokes Corp. 
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MOLDED AND EXTRUDED PLASTIC 
PARTS — Catalog No. 500A describes 
molded and extruded plastic parts in 
nylon, marlex, polyethylene. butyrate 
and vinyl, and lists more than 2,000 
industrial parts. Types of parts listed 
are plug closures, grip-plug closures 
and cap closures for round, square. 
rectangular. oval, and triangular tub- 
ing. as well as angle iron. bar and 
channel-type closures. Pipco Interna- 
tional Corp. 
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PLASTIC TUBULAR CAPACITOR Bul- 
letin BTS-1 describes type BTS, a plas- 
tic tubular capacitor for printed cir- 
cuits. Included are features and general 
description, electrical and test specifi- 
cations, dimensional drawing. and 
capacitance and power factor versus 
temperature charts. Pyramid Electric 
Co. 
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HIGH-TEMPERATURE ALLOY — 1] wenty- 
four page booklet contains the latest 
properties information on “Multimet” 
alloy. which is recommended for use 
at high stresses up to 1500 deg F, and 
at moderate stresses up to 2000 deg F. 
The booklet contains properties infor- 
mation such as stress-rupture strength. 
short-time tensile data, and fatigue and 
creep data. A separate section describes 
methods for welding, forming. and ma- 
chining the alloy. Haynes Stellite Co.. 
Div. of Union Carbide Corp. 
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AN CONNECTORS Sixteen-page cata- 
log No. 657C contains a_ simplified 
guide for selecting and specifying 
glass-to-metal AN connectors for mili- 
tary and commercial applications. The 
catalog contains photographs and draw- 
ings of a wide range of shell sizes and 
insert configurations for aircraft, com- 
munications, electronic controls. and 
instrument applications. Hermetic Seal 
Corporation. 
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INVESTMENT CASTINGS Fourteen- 
page illustrated brochure contains help- 
ful information for the OEM interested 
in cutting costs or improving perform- 
ance by replacing machined or assem- 
bled parts with investment castings. 
Outlined are the care and _ precision 
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FANSTEEL 


ELECTRICAL 
CONTACTS 


Specialized knowledge, 
specialized experience, 
a special interest in your problems 





a ida METALLURGICAL CORPORATION 


ILLINOIS, 





NORTH CHICAGO, U. S. A. 
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IERC Heat-dissipating 
“plug-in” Tube Shields 
for Printed Circuits! 


cast socket & leads 








IERC shield & base 


printed circuit board 
heat sink 





soldered 


Solves Design Problems of 
Electron Tubes Associated with 
Printed Circuit Boards! 


IERC’s latest heat-dissipating tube shields for round button and flat 
press subminiature electron tubes solve design and performance prob- 
lems of tubes associated with printed circuit boards. Standard socket 
and an Epoxy resin are integrally cast to the shield base. Socket leads 
extend from the Epoxy casting 90° to plane of base permitting direct 
plug-in to printed circuits for hand or dip-soldering of connections. 
Bulb temperatures are maintained to within 5°C of the heat sink 
temperature per watt of heat-dissipation when shields are attached, 
as suggested, to a heat sink of proper thickness for conduction or hollow 
duct types permitting air or liquid circulation. IERC’s patented design 
provides maximum cooling, excellent tube retention, shock and vibra- 
tion protection under severe conditions. Pertinent dimensions are to 
1 inch grid layout. 


Patented and Patents Pending 


International “I 


electronic research corporation 
145 West Magnolia Boulevard, Burbank, California 


IERC Research and Engineering experience on 
improving electron tube life and reliability has 
won industry-wide acceptance and established 
IERC as the Authority for the best answers to 
your tube failure problems. Write today for free 
information on IERC tube shields—the only 
complete line available for new equipment and 
retrofitting programs. 





Heat-dissipating electron tube shields for miniature, subminiature octal and power tubes 
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demanded im manufacture, advantages 
of the process, and the various steps in 
the casting manufacture. Hitchiner 
Manufacturing Co. 
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RESISTANCE WIRE AND RIBBON 
Metallurgical data and design infor 
mation on Chromel-A, an 80-20 nickel 
chromium resistance alloy, used as 
heating elements in industrial heating 
equipment, ranges and other high tem 
perature electrical heating applications 
are included in 20-page combination 
catalog and manual M-57A. Included 
are prices and specifications on the 
alloy in resistance wire, ribbon and 
furnace strip form. Hoskins Manufa¢ 
turing Co. 
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TAPE-WOUND CORES — Bulletin TB 
102 describes three types of core mate 
rials from which the tape-wound cores 
are manufactured. Test procedures are 
illustrated and described, standard 
test limits given in chart form, and 
graphs containing constant current flux 
reset data on Hymu “80” and “0” 
Orthonik are shown. Information is 
also included on protective boxes, vi 
bration and shock procedures, and 
standard and special core sizes. G-1 
Electronics. 
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TRANSISTOR SERVO AMPLIFIERS 

Four-page brochure covers performance 
characteristics of production models of 
the 60 and 400 cps “Tramps.” Minia 
turized units capable of providing up 
to 9 watts controlled power at a weight 
factor of less than 1 oz per watt are 
described. An engineering application 
questionnaire is included to assist in 
the selection of the Tramp and control 
system companions. M. Ten Bosch, Inc 
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ENVIRONMENTAL TESTING LABORA- 
TORY — Technical bulletin 58-116 de 
scribes facilities and functions of a new 
environmental testing laboratory avail 
able to industry and government agen 
cies for the critical operating examina 
tion of electronic and electro-mechani 
cal products and systems. BJ Electron 
ics. Borg-Warner Corp. 
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FABRICATING PIPE AND TUBING - 

Six-page bulletin TDC-187 describes 
the various methods of bending pipe 
and tubing and supplies helpful hints 
which will overcome many of the fabri 
cator’s bending problems. Illustrations 
point up the methods used to bend steel 
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5A Araldite’ EPU 
IMPROVE EFFICIENCY and 
SERVICE LIFE 

of giant 220-KV low oil switches... 


IDEAS IN THE 
MAKING WITH 
CIBA ARALDITE 
EPOXY RESINS 
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Wherever insulation long-life and dependability is a problem... 
and a must... because of service conditions, or design and oper- 
ating “specs” that demand more than ordinary results, CIBA Araldite 
Epoxy Resins have an unmatched history of applicational successes 
to serve as effective guides to new design and maintenance devel- 
opments. 

Here is one of them...a case of CIBA Araldite Epoxy Resins 
being quickly ... effectively ...and economically combined with 
glass cloth to “wrap up” the insulating job securely. 



























CIBA COMPANY INC., Plastics Division EM-11 


Kimberton, Pennsylvania 


& BA 


Please send me full information on CIBA Epoxy Resins for 0 General 
a 0 Tooling O Structural Laminates O Surface Coatings 
FIRST IN EPOXIES" 0 Electrical 0 Multi-purpose Adhesives 0 Plastic Body Solders 
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I iincnscerteieceeniner scape as nsceneainaintaminsstomai a acpensaleainsee dian cache 
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n the U. S. and Canada, CIBA produces basic resins only 
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Pioneered and proven by 
KANTHAL, the now famous 
KANTHAL iron-chromium-alu- 
minum-cobalt alloys provide 
engineers with a_ broader, 
better means to solve heating 
and resistance problems. 
High resistivity (812-872 
ohms /cmf) and high tempera- 
ture ranges (to 2460°F) give 
these superior alloys such wide 
versatility and usefulness that 
others constantly attempt imi- 
tation. Only KANTHAL, with 
years of experience in ton- 
nage production, provides the 
wide variety of types and un- 
varying quality that have 
made these alloys outstand- 
ing. 

Specialists for more than a 
generation, KANTHAL re- 
search constantly develops 
new resistance materials. The 
most recent is KANTHAL SU- 
PER which surpasses all known 
metallic elements in perform- 
ance at temperatures to 2900 
F. This is typical of continuing 
KANTHAL leadership in pro- 
ducing superior resistance al- 
loys to meet every need. 


Full Data Available 
(Based on actual applications) 
Whatever your heating or re- 
sistance problem, KANTHAL 
has full design data to help 
you solve it more quickly and 
easily, and most likely at low- 
er cost. 





KANTHAL A-1, A For long-life supported 
furnoce elements in air and neutral atmos- 


pheres. Type A-1, 2460°F, Type A, 2370°F. 


KANTHAL D, DS For heating and resist- 
ance elements in appliances and furnaces. 
Type D 2200°F, Type DS, 2100°F (higher 
creep strength). 


ALKROTHAL 14 For low-cost resistor coils 
and appliance elements, 1900°F. 


KANTHAL DR and NIKROTHAL L for 
precision components and resistors. High 
resistivity and stability, low thermal EMF 
vs copper, low temperature coefficient 
(+.00002/C° —50 to +150°C). Fine gages, 


all types of insulation. 


KANTHAL SUPER New cermet for furnace 
element temperatures to 2900°F with long 


life, no aging, simplified controls. 


NIKROTHAL 8 (80/20) and 6 (60/16) 
Highest quality nickel- chromium for  sus- 


pended elements at substantial savings. 


CUPROTHAL 294 (55/45) copper-nickel low 
temperature, low-resistance wire (294 ohms 
cmf). Also CUPROTHAL 180, 90, 60, and 30. 


Write today for free data on: 


m 


ae 
CORPORATION 


3 Amelia Place 
Stamford, Connecticut 


Canadian Rep. Ferro Enamels 


Oakville, Ont 


KANTHAL HANDBOOK 116 pages of physical 
and electrical data for designing equipment 
with KANTHAL A-1, A, D, DS 


ALKROTHAL 14 ( KANTHAL SUPER 
KANTHAL DR and [] NIKROTHAL 8 and 6 
NIKROTHAL L () CUPROTHAL ALLOYS 


NAME 


4 POSITION 


(Write on, or attach to, your company stationery) 
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pipe and tubing. A section is devoted 
to stainless croloys, intermediate cro- 
loys, and nicloys. The Babcock & 
Wilcox Co., Tubular Products Div. 
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HIGH-IMPACT THERMOPLASTIC RES- 
IN—Full-color illustrated brochure de- 
scribes the various properties of Cyco- 
lac, a high-impact thermoplastic resin 
suitable for molding. extruding and 
calendering. The brochure tells its 
product story briefly, but completely. 
\ comprehensive list suggests many 
applications for this product. Marbon 
Chemical, Div. of Borg-Warner Corp. 
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ELECTRONIC PARTS AND EQUIPMENT 
CATALOG —- This 1958 404-page cata- 
log (192 pages in rotogravure and 
l-color covers). lists over 27,000 items. 
Special emphasis has been placed on 
equipment for industria! maintenance, 
research and production requirements. 


Allied Radio Corp. 
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ULTRASONIC CLEANING UNIT —Data 
sheet describes the DR-50 AH ultra- 
sonic cleaning unit that consists of a 
single switch one-knob control, genera- 
tor with carrying handle and _ trans- 
ducerized cleaning tank. Included are 
a description, operation, features and 
typical applications. Acoustica Asso- 
ciates, Inc. 
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COMPONENTS AND SERVICES — Bro- 
chure is designed to serve as a file 
reference for firms who require such 
components as small switches, controls, 
tube bases, terminal boards, sockets, 
etc., or who need such services as 
phenolic or ceramic molding, tooling, 
stamping or specialized assembling in 
connection with production of electrical 
units. Alcor Manufacturing Co. 
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STAINLESS STEELS—-A 4-page_illus- 
trated bulletin describes the properties 
and typical applications of 17-4 PH 
and 17-7 PH stainless steels. Corrosion 
resistance, high strength, workability 
and hardenability at low heat-treating 
temperatures are some of the points 
brought out. Armco Steel Corp. 
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MOLDING COMPOUNDS -—~ Full-color 
folder P-95 points the way to new prod- 
ucts, uses and markets through the use 
of Plaskon molding compounds. Prod- 
ucts made of Plaskon urea, melamine 
and alkyd molding compounds, and 
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TYPE NH RELAY 
UP TO SIX POLES 
10 amp, 600 volts 
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WESTINGHOUSE CONTROL RELAYS 


Where long life and dependable 
relay control of electrical circuits 
are required, Westinghouse Type 
NH relays are ideal. They oper- 
ate efficiently on low current 
from pushbutton stations, tem- 
perature or pressure devices, 
limit switches, photoelectric or 
other controls. 

Case-hardened operating parts 
provide tough, 
wear-resisting sur- 
faces for longer 
operating life. 
Knife-edged mini- 
mum friction bearings, prevent 
binding or delayed action. 
Circuit continuity is further 
guaranteed by neoprene shock- 
absorbing mounting. Fine silver 
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you Can BE SURE...1F ITS 


Westinghouse 


contacts close with firm pressure, 
and low resistance. 

All parts, including coils and 
cores, can be easily removed 
from front. Readily changeable 
for adapting to voltages through 
600 volts. 

Supplied in any combination 
of normally open or closed con- 
tacts...up to six poles. Com- 
binations easily 
changeable in the 
field without addi- 
tional parts. 

Type NH is one 
of a full line of Westinghouse 
relays. 

Westinghouse Electric Corpo- 
ration, P. O. Box 868, Pittsburgh 


30, Pennsylvania. J-30257 





Plaskon nylon molding and extrusion 
compounds are listed and illustrated. 
Properties which make each molding 
compound suitable for these specific 
applications are briefly described. Al- 
lied Chemical & Dye Corp. 
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“, .. the impossible takes a little 


SELENIUM RECTIFIERS — Twelve-page 
illustrated bulletin entitled “Selenium 
Rectifiers for High Voltage DC Power 
| Supplies” discusses the advantages and 
disadvantages of employing selenium 
rectifiers in high voltage d-c power 





supplies. The economics of selenium 
rectifiers versus high voltage rectifier 
tubes is also discussed. Beta Electric 





















longer.” Se: i eee ae ‘ 
Well, here it is—that impossible- aes, Teron SS, ane. 
to-do high and low temperature Circle No. 675 a Service Cards 
chamber—100°F to + 1000°F OTHER CHAMBERS for; 
ALL IN ONE CHAMBER. - 
Free working space is 24” x 24” ° TIME DELAY RELAYS — Engineering 
x 26" and the temperature is meas on a cae tlans ie. 5 Aeeidiiion « Gen at 
ured on two recording controllers— are eres * HUMIDITY ee saat : ; 
one for —100°F to + 300°F. the MEMBER ¢ SAND AND DUST military specifications time delay relays 
other for + 300°F to + 1000°F. . and sequence program switches. Appli- 
; ) OF SUNSHINE 
IRC is —— in mn’ De- * RAIN cations, operation, and specifications 
sign and Production skills to meet r : ant eve inc . » 
ts at neg oop seu det r E. I. * SALT SPRAY or orange me — 7 te 
our prompt Quotation. ¢ IMMERSION two basi types ot timers. Included are 
¢ FUNGUS diagrams of a typical repeat cycle with 
ENVIRONMENTAL TEST EQUIPMENT up to six available load circuits and a 
¢ AIR CONDITIONING Po age Se tel 
| | as eS 
b | \ ii R \ | | ( i \| R A f) i) \] + LIQUID HOT AND COLD circuits. The unit’s construction and 
eo ae Wee Se ee Some aio, ae ae ieee BATHS reasons for its reliability are described. 
111 New York Avenue, Westbury, L.1., N.Y > WALK-IN-ROOMS, ETC. Automatic Timing & Controls, Inc. 
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PERMANENT MOLD CASTINGS—-Pub- 
lication GIZ-795 describes mass _pro- 
duction techniques and advantages of 
the Permold process of producing 
quality-engineered, controlled Brinell 


: range, high tensile strength castings. 


Photographs illustrate the versatility 
TINNED ARMATURE BANDING WIRE «this process. Motd fe ranzes from 


3000 to 100,000 units. Listed are the 





— Stainless or Carbon Steel Permold characteristics and properties. 
as well as an information sheet for use 
STAINLESS ¢ The many superior qualities of in designing permanent mold castings. 
PAGE Stainless Tinned Armature Banding Wire General Electric Co. 
have made it the choice of leading motor manu- Circle No. 677 Reader Inquiry Service Cards 
facturers. PAGE superior tinning facilitates solder- eee 
ing. It has high tensile strength (200,000 psi and 
up) for compactness...low permeability and high PRECISION WIRE-WOUND RESISTORS 
resistance for greatest efficiency. It is non-corro- Four-page bulletin describes a line 
sive for safety and long life. More economical than of precision wire-wound resistors avail- 
bronze, as smaller diameter can be used. able on a 72-hour delivery schedule. 
CARBON STEEL « Inexpensive tinned banding wire for Included are illustrations of 12 differ- 
lower-priced motors. Available in three grades: A, B, and C1. ent types of resistors and 6 charts giv- 
The high strength of C1 is an advantage where light weight ne complete specifications of each 
must be achieved. resistor. General properties and operat- 
: ’ ing characteristics are also given. 
All above wires shipped on 50-to150-pound reels Dmeter Manufacturing Co., Inc. 


Wire or Write our Monessen, Pa., office for full information 


Page Steel and Wire Division 
AMERICAN CHAIN & CABLE 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Portiand, Ore., 
San Francisco, Bridgeport, Conn. 
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NICKEL CADMIUM BATTERIES—Bulle- 
tin 501A gives characteristics, construc- 
tion. and discharge curves of sintered- 
plate nickel cadmium batteries, shown 
in outline form. A brief summary of 
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CAYO ZeL TRO aed me OTE 


For smaller Class B equipment... 





Johns-Manville’s new Type 71 Quinterra insulation combines the lasting 


New J-M Type 71 Quinterra’ 
Epoxy-treated to double dielectric strength 


Johns-Manville now opens up a new 
era in electrical design, with Type 71 
Quinterra—the epoxy and asbestos 
insulation that breaks through today’s 
limitations on ratings and size—offers 
untold new possibilities in compact 
class B equipment. 


Offers 5 major improvements 


1. High Epoxy Content (approx. 45% 
to 50%) provides the optimum elec- 
trical benefits of these high-dielectric 
resins and asbestos. This mechanically 
and electrically strong insulation com- 
bines the lasting inherent dielectric 
strength of the Quinterra base sheet 
with the excellent electrical properties 
of epoxy varnish. 


2. Over 700 Volts/Mil is the tested 
and proved dielectric strength of 
Johns-Manville’s new Type 71 Quin- 
terra insulation. This exceptionally 
high characteristic offers brand-new 
opportunities in increased power from 
smaller frames—with less metal. 


3. Continuous Operation to 175C 
with no reduction of properties brings 
Quinterra Type 71 well above the 
standard class B limit of 130C. At 
175C, this new insulation exhibits a 
dielectric strength well above its 700 
volt per mil minimum. 


4. Moisture Absorption Less than 


2%. Quinterra Type 71 resists humid- 
ity conditions that would break down 


dielectric strength of the purified asbestos base sheet and epoxy varnish. 


other insulations. Even at high relative 
humidities, this new insulation exhib- 
its unusually high dielectric strength! 


5. Improved handling characteristics 
make Type 71 Quinterra ideal for 
today’s assembly techniques. Its flexi- 
bility lets it adapt to the reduced 
radii of smaller equipment. 


Also new Type 72 Quinterra 
for less rigid requirements 


Type 72 Quinterra (approx. 


20%-30% epoxy content) offers 
high dielectric strength at con- 
siderable savings. 





FOR a complete specification sheet and samples of the new epoxy-treated Quinterra, 
write Johns-Manville, Box 14, New York 16, N.Y. In Canada, Port Credit, Ontario. 
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Need Insulation 


mea m UL 


HEAT RESISTANCE 5G 


vite 





Insulating mica bridge for 
high-temperature electronic tube. 


Inert mineral, MICA, can re- 
tain HIGH dielectric proper- 
ties, strength, maintain form 
—even in half-micron thick- 
nesses — at temperatures and 
shock conditions far above the 
limit of other inorganic, 
organic insulation. 


And only FORD can shape 
and fabricate MICA into the 
precise form you need. Write 
for MICA BULLETIN and 
details. 















your 
PROBLEM ? 


... Discuss it with FORD 
MICA engineers, backed 
by 40-year-plus leader- 
ship in mica insulation 
precision-stamping and 
fabrication. 








Since 


Lars 


FORD ROY 


aie WT 
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background and uses of both pocket- 
plate and sintered-plate nickel cadmium 
batteries is also given. Nickel Cadmium 
Battery Corp. 
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MAGNETIC DRIVE—Two-page bulletin 
1400-PRD-243 outlines in detail the 
“Ampli-Speed.” drive, an 
eddy current clutch device which pre- 
vides a-¢ 


magnetic 


speed changing, as well as 
automatic speed control. Included are 
a cut-away view of the unit, description, 
selection charts, and operation. Electric 
Machinery Mfg. Co. 
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ELECTRO-MECHANICAL DECODER 
Twelve-page form No. 102-857 describes 
the No. 49 decoder, an electro-mechani- 
cal switch that responds to pulses 
formed by a telephone dial. automatic 
code sender or other source of pulses. 
Included are general description, sche- 
matics, applications, operation, instal- 
lation and specifications. Electrical 
Communications, Inc. 
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FLUORESCENT BALLASTS Four-page 
illustrated Bulletin FL-290 lists electri- 
cal and mechanical specifications of 
15 ballasts for outdoor non-weather- 
proof service. and includes wiring dia- 
grams for the listed. 
General information is also given on a 
line of indoor fluorescent ballasts and 
on constant 


various types 


wattage mercury-vapor 
lamp transformers for indoor and out- 
door weatherproof service. Sola Elec- 
tric Co, 
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MICRO-MICROAMMETER ELECTROM- 
ETER—-Form 3008-7 describes a micro- 
microammeter electrometer, Model 
565A, built to ORNL Specification 
Q826B. It outlines suggested uses and 
applications, and gives specification and 
performance data, accuracy, and 
ranges. The Victoreen Instrument Co. 
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SHAFT-MOUNTED SPEED REDUCERS 
Illustrated catalog No. SM-57 contains 


selection information for the 
——a 


series 
torque arm type, and the series 
“SF"—flange-mounted type. The cata- 
log covers weights, dimensions, parts. 
ratios and ratings, and service and se- 
lection factors. Winsmith, Inc. 
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RUBBER PRODUCTS 


alog describes and illustrates facilities 


Twelve-page cat- 


for manufacturing rubber parts to cus- 


tomer order. Special emphasis placed 









TO OBTAIN 
PRECISE SPEED 
DETECTION 

& CONTROL 
—— 

Here’s the secret of the unique 
“instantaneous” SYNCRO- 
SNAP action. The two charts 
below compare standard gover- 


nor action with that of the pat- 
ented SYNCRO-SNAP. 


CONVENTIONAL CENTRIFUGAL GOVERNOR ACTION 
GE CENTRIFUGAL FORCE 
[_] SPRING FORCE 


EFFECTIVE 
ACTUATING 
FORCE 


(RELATIVELY 
SMALL 


EQUILIBRIUM 
ACTUATION SPEED 





RPM — INCREASING ———> 


SYNCRO-SNAP SNAP ACTION 
MMM CENTRIFUGAL FORCE 


SPRING FORCE 
EFFECTIVE 
Z ACTUATING 
FORCE 


(RELATIVELY 
LARGE) 


ACTUATION SPEED 


= 
2 
= 
2 
= 
co ] 
o 
a 


RPM — INCREASING ———> 


By obtaining a much greater 
quantity of force after equili- 
brium, the SYNCRO-SNAP 
provides a means of detecting 
speeds at great accuracies (one 
unit designed to actuate within 
3 RPM at 7400.) In addition, 
this new design is frictionless, 
and permits a uniform operat- 
ing life of 1,000,000 cycles, or 
even more if required. 
SYNCRO-SNAP speed detect- 
ing mechanisms are furnished as 
component parts for your own 
integral assembly, or can be 
supplied in a wide range of 
open, closed, or explosion-proof 
housings for external mounting. 
In addition, 3 basic types of 
SYNCRO-SNAPS are available 
for use singly or in combination 
to meet even the most intricate 
speed detection and control 
problems. 


Write, phone, or wire for speci- 
fic information relating to your 
requirements. 


TORQ 


ENGINEERED PRODUCTS CO., INC. 


24 W. Monroe Street + Bedford, Ohio + U.S.A. 
BEdford 2-4100 
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Stoppers for 
vibration and noise 


start with CHASE BRASS TUBE 


In making their wide variety of metal hoses and flexible connectors, 
Cobra Metal Hose uses red brass tube made by Chase, “folds” it in 


r= 


E eG . Gas range connector, flexible nipple and vi- 
their own special “Rafold” process, then treats and bright-dips the bration absorber made by Cobra Metal Hose 
finished product. They report Chase tube assures vital elasticity and of Chase red brass tube, using their special 

: - f ; Rafold” process and final bright-dipping 
ease of working, consistently good grain structure, highly accurate 





temper and wall thickness—doesn’t crack or separate in processing. 
Cobra reports an extra “PLUS” from Chase, too—technical help with ec 
production and metallurgical problems. This same help is ready to 
serve you—along with Chase alloys that are right to meet your specific BRASS & COPPER CO 
needs. See Chase today, locally or at Waterbury 20, Connecticut. 
? , ? WATERBURY 20, CONNECTICUT 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 


Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth,L.!.) Philadelphia Pittsburgh Providence Rochester St.Louis San Francisco Seattle Waterbury 


NOVEMBER 1957 Circle 304 on page 17 


291 








Announcing... 












NEW 
SPEER 
CERAMIC 
CASE 
COIL... 


Non-flammable, 
hermetically 
sealed... 


superior to 
any tested. 


Now producers of precision electronic equipment have at hand a highly reli- 
able, long-life inductance coil in a hermetically sealed moistureproof ceramic 
case that is virtually unaffected by atmospheric conditions. Originally devel- 
oped for use on high-speed computer equipment, it is eminently suited for 


close tolerance inductance requirements under the most stringent operating 
conditions. 


Protection under all operating conditions, with no interference to 
the coil’s frequency response, is assured by the steatite case. 


Exact dimensional conformance of the case makes these coils ideal 
for automatic assembly. 


Performance characteristics and properties of steatite housing mate- 
rials are well known and defined, while its non-strategic, ample supply 
avoids possibility of shortage delays. 


The new Speer Ceramic Case Coils are available in a 
complete inductance range up to 20 millihenries, and in 
a variety of designs, coil forms and physical sizes to meet 


every requirement. For complete test data and informa- 
tion contact: 


JEFFERS ELECTRONICS DIVISION 
Speer Carbon Co. Du Bois, Pennsylvania 
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on facilities for production of special 
molded rubber parts, silicone rubber 
parts, custom-built rubber-covered rolls 
and rubber bonded-to-metal parts. The 
Williams-Bowman Rubber Co. 
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PLASTIC PLUGS AND CAPS—Fighteen 
page bulletin No. P5708 describes line 
of plastic plugs and caps for protecting 
internal and external threaded parts 
and ends of tubing. Over 200 different 
plastic protectors are discussed and 
over 100 photographs and drawings of 
different types of caps and plugs, in 
cluding installation pictures, are in 
cluded. S. S. White Plastics Division 
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WIRE, ROD AND STRIP — Thirty-five 
page publication, Price Schedule No 
12. is a technical handbook of wire. 
rod and strip. In addition to a simpli 
fied price schedule, it offers data on 
chemical, physical and mechanical 
properties of all the company’s alloys 
Techalloy Co., Ine. 
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TRANSISTORIZED AMPLIFIERS —Four 
page case history brochure shows how 
company solves difficult amplifier prob 
lems for diversified segments of the 
electronics industry. Detailed descrip 
tions and inside photographs of the 
units designed to solve these problems 
are included. Universal Transistor 
Products Corp. 
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SWITCHES FOR MISSILES AND AIR- 
CRAFT — Four-page data sheet gives 
specifications and engineering data on 
Series 300, 350, 400 and 450 fast-acting 
electro-mechanical switches. Among the 
characteristics described are: weight. 
total actuation time, contact resistance 
and current capacity, contact bounce 
and dielectric strength of insulation 
Dimensions of the switches are shown 
graphically. Atlas Powder Co., Parke 
Thompson Ordnance Section. 
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HARD BRIGHT GOLD FOR ELECTRON- 
IC USES—Brochure gives detailed in 
formation on hard bright gold, and 
includes several typical applications in 
the electronics field, such as in printed 
circuitry, variable resistors, terminals. 
moving and rotary contacts, and 
switches. Operating data and directions 
for preparation and ageing are in 
cluded. Technic Inc. 
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STAINLESS STEELS—Thirty-two page il- 
lustrated catalog offers description. 
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Sixty Volt Power Transistor 


Type 2N296 


Sylvania develops a high voltage power transistor 
with optimum performance factors for a wide range 


of circuit applications. 


Now Sylvania offers type 2N296, a PNP germanium alloy 
transistor designed for high voltage power amplifier or 
switching applications where supply voltages are 25-30 
volts. The new unit is already finding growing use in 
computer, telephone and aircraft circuits. 


The new 2N296 is physically identical with Sylvania 
type 2N242 and can be used as its high voltage companion. 


25 Watts. Max. Dissipation 
(Mounting base maintained 
at 25° C) 
¢ 2 Amps Collector Current 
* 60 Volts Max. Collector Voltage 
¢ 0.8 Saturation Voltage 
(Typical) 
¢ 20 Minimum Current Gain 


Here are the general features of the new 2N296 


e 85° C Storage Temperature 
e 100° C Junction 
Temperature (Operating) 
e Temperature Gradient (from 
junction to mounting 
base) 3° C/Watt 
e New Welded Hermetic 
Seal Construction 


¥ SYLVANIA 


LIGHTING 
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Transistorized DC Converter 
with Type 2N296 


Call or write your Sylvania 
representative for complete 
particulars on the new 2N296 
60-volt power transistor. 


SyYLVANIA ELEctTRIC PrRopucts INc. 
1740 Broadway, New York 19, N.Y. 


In Canada: Sylvania Electric (Canada) Lid. 


Shell Tower Bldg., Montreal 
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PLATINUM PALLADIUM RHODIUM IRIDIUM OSMIUM RUTHENIUM GOLD __ SILVER chemical composition, strength factors, 


physical properties and typical appli- 
cations for a broad range of stainless 
steel types, including the 200, 300 and 
100 series of stainless steels. The cata- 
log also includes forging ingots and 
rolled-in surface pattered — stainless 
steels. Sharon Steel Corp. 
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Manufacturers’ 


|_ SILVER POWDERS...99.99+% pure apnreeernes 


¥ 
2 For these selected publications on mate- 


rials, components, technical data and 
engineering services, write direct to the 
manufacturers on company letterhead, 


TO SPECIFICATIONS AND WITH “ea lemma cea 


ENGINEER'S HANDBOOK — Engineers 


t UNIFORMITY=-CONTROLLED FOR E- st ares —, eenine ean 
ae , mechanical data and_ characteristic 
. a curves can obtain it from the Engineer’s 

Handbook, which comprises 650 pages 
TROUBLE-FREE | of desired data for over 1000 tubes 


along with 300 curves. 
Complete RETMA data and curves 


are given for current receiving and 
2 SINTERED CONTACT PRODUCTION television picture tubes, regardless of 
make. Abbreviated data are included 

for seldom-used tubes of these types. 

as well as a wide variety of special- 

purpose tubes. Full data and curves for 

the manufacturer’s semiconductors are 

also given. Coverage is extensive: radio, 

TV. audio, industrial. communications. 

Basing diagrams employ twin pin 

circles to immediately distinguish one 

section from another of multisection 

tubes. The characteristic curves are 


easier-to-read printed in two colors. 
APW high-reliability silver powders elim- 


inate the major cause of complication in 
sintered contact manufacture. For smooth, A PARTIAL LIST OF 
uninterrupted production, rely upon the INDUSTRIAL SILVER PRODUCTS: 
high degree of uniformity that is a war- 
ranted feature of our silver powders. SILVER-PALLADIUM ALLOYS 
APW processes assure precise conform- 
ity to your specifications and absolute : , 
’ 4 pecifications and absolute uni flat when open. The appendix presents 
formity through full series of production ans 
batches. Each stage in our process is close SILVER SOLDERS AND a helpful description of terms, symbols, 
, oe F ; ‘haracteristic ratings. ete. Revised and 
ly controlled to critical standards of uni- a en i ; : ; ailabl 1 veatal _ : 
formity—each batch is lab tested as well— SILVER ANODES i sila len Speers wee ©. Geer 
certified for bulk density, flow, purity and (Extruded or rolled) ee . , 
sconen eneleae F : The Engineer’s Handbook is avail- 
- a ‘ SILVER SINTERED METALS able f CBS-Hyvtr be distril . 
Here, facilities for the production of ee ae ene aoe ee ere 
. : Lv ere @7c 
silver powders, wire and strip made from ee at a cost of $7.50. 
sintered mixtures to your specifications are SILVER STRIP 
modern and extensive. Service is excellent. SILVER FOIL COST REDUCTION IN THE FIELD OF 
FASTENINGS — A twenty-page booklet 
ee a ; Sea areas ‘ ene 
whe sal dill dda th Se TREE COMTACT ALLOYS entitled “A Critical Re-Examination of 
Do call or write if you would like fur- SILVER ALLOYS TO the Price-Per-Thousand Purchase Pol- 
ther information or engineering assistance. SPECIFICATION 
We will be very pleased to hear from you 
and to offer our services. * * 


Readability of data pages is enhanced 
by carefully selected typography, high- 
quality paper, and printing in two 
colors. 

The flexible. simulated leather cover 
with snap-open 16-ring metal binder is 


SILVER POWDERS compact—914 by 7 inches—and _ lies 


(Up to 99.99% pure) 


icy” has been devoted to cost reduction 
through pre-assembly and quality im- 
provement in the field of fastenings. 
The booklet, containing many fas- 
Established 1875 tener illustrations, graphic analyses. 


and sketches which aid in telling the 

THE AMERICAN PLATINUM WORKS JEN story, is available to anyone who writes 
to Shakeproof. Div. of Illinois Tool 

231 NEW JERSEY RAILROAD AVENUE ° NEWARK 5, NEW JERSEY Works. St. Charles Rd.. Elgin. TIl.. on 


their company letterhead. 


[ENOCLELNIVAR DO INOUS TRIES 
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A message fo readers 
to whom this magazine 


is personally addressed 


SOME readers of ELECTRICAL MANUFACTURING may be moving from 
one company or plant to another, from one department, division or laboratory 


of their present company to another; also some may be taking on new responsi- 
bilities involving a change in title or job function. 





Most such readers advise the publication promptly. For others, who may not 
have communicated such changes to the publisher, this card facility is provided. 
The ELECTRICAL MANUFACTURING Reader Service Department wants to 
make sure that future copies of the publication are addressed correctly to all read- 
ers, by name, title, department, section and location. 


Therefore if you have made any recent change or contemplate such changes 


in the immediate future, be sure to let Reader Service know by filling in and 
mailing the post card form below. 


ELECTRICAL MANUFACTURING: 
» 


Date 


Please change your records to provide for changes here noted. 





YOUR 
CARD 


Need another copy? 


Some member of your de- 
sign engineering team, to 
whom ELECTRICAL 
MANUFACTURING is 
now routed, may wel- 
come the opportunity to 
get his own personally 
addressed copy of this 
magazine. Why not call 
his attention to the mes- 
sage on the reverse side 
of this page. 


NOW 


Title or Function 


Company 


Section, Division, Department 


Address 


Principal electrically operated product designed, 
developed or manufactured at above address. 


FORMERLY 


Title or Function 


Company 
Section, Division, Department 


Address 


My Name (Please print) 


Are you # part of the design engineering function of your company? [1 Yes [) No 


BUSINESS 


POSTAGE WILL BE PAID BY— 


B. R. MESTER, Circulation Manager 
Electrical Manufacturing 


1250 Sixth Avenue, NEW YORK 20, N. Y. 


FIRST CLASS 
PERMIT NO. 45 


SEC, 34.9, P.L.&R. 
NEW YORK, N. Y. 





REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 





A message fo readers 
to whom this magazine 
is regularly routed 


HE rapid expansion of engineering departments and the increasing need for 

specialized technical information often results in a disproportionately large 
magazine routing list. This results in long waits for important information, receipt 
of mutilated or incomplete copies of issues of publications, and no opportunity to 
file issues. Pass-along readers of ELECTRICAL MANUFACTURING daily com- 
plain of these difficulties. 


If you are finding it inconvenient and impractical to wait your turn for a routed 
copy of ELECTRICAL MANUFACTURING, the publisher will be glad to con- 
sider an application for a personally addressed copy of the magazine. 


If you would wish the publisher to consider you for qualification as a primary 
reader, please provide the information requested in the postcard below. 


FIRST CLASS Policy governing 


PERMIT NO. 45 circulation of 
SEC. 34.9, P.L. GR. 
NEW YORK, N. Y. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 
e To mail, without charge, a 
sufficient number of personally 

POSTAGE WILL BE PAID BY— 3 
addressed copies of ELECTRICAL 
areinen . " MANUFA( S a 

B. R. MESTER. Cicadas Manager ANUFACTURING so as to pro 
vide, without waste, adequate 
coverage among qualified per- 
sonnel in plants, laboratories and 


offices engaged in the design 


Electrical Manufacturing 


1250 Sixth Avenue, NEW YORK 20, N. Y. 


engineering of electrically oper- 


ated machine S,; appliances or 
equipment. 

The number of copies sent to 
each ‘qualified company is deter- 
ELECTRICAL MANUFACTURING: a eae ese ees ee He 
fessional or specialized interests 


I would like to request a personally addressed copy of ELEcrRicAL MaNvu- , Of the individual readers ad- 


. ' a, ] 1 
FACTURING, monthly, without cost to me or my company. ; dressed; also the number of en- 


gineers devotin time to 


design, engineering, research. 
aaa testing or component specifica- 
tion involved in the development 


COMPANY _ = — - of electrically operated products. 





ADDRESS. 


Principal electrically operated product designed. developed or manufactured at above address 


Are you @ part of the design engineering function of your company? [1 Yes () No 


APPROXIMATE NUMBER OF ENGINEERS (DESIGN, DEVELOPMENT, RESEARCH) WORKING IN MY 
IMMEDIATE AREA OF ACTIVITY f Piant or Office [) Dept. [) Division [) Section [J] Group 





MODERN FACILITIES AND OLD-TIME SKILL 
BRING YOU BETTER ELECTRICAL SHEETS from 


| ena nearly half a century this basic steel pro- 
ducer has supplied leading manufacturers with 
electrical sheets whose uniformly high quality 
resulted from skillful control of every steel- 
making process. Great investments recently 
have been made in new facilities, to afford 
more ,economical operation and ensure still 
more exact adherence to specifications. 


That is why users of Acme-Newport electrical 
sheets today find them even faster and more 
accurate in their punching, easier to assemble, 
more economical to handle. Our metallurgists 
will gladly outline our facilities and discuss 
your requirements. 





- 
COMPANY 


NEWPORT, KENTUCKY 


| ACME) 
A SUBSIDIARY OF | STEEL} COMPANY 
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Editorial Reprints 


\s manuscripts are projected for pub- page 17. Readers should circle those 
lication in each issue of ELECTRICAL numbers indicating the reprints desired. 


MANUFACTURING, the board of editors If multiple quantities of these re- 
INDUSTRY'S MOST COM- determines which editorial articles are prints are desired, the rates to govern 
PLETE LINE FOR EVERY to be made available to readers in re- are indicated. Remittances must ac- 
SLOW SPEED APPLICATION print form. company all orders. Larger quantities. 


Available reprints of articles in this special quotation. 
and previous issues are briefed here. Cost ot 


(Any regular ELecrricAL MANUFACTUR- Single Subject Reprints 
4 d y ING reader qualifies for one copy of all Vo. of Vumbers of pages 
single-article reprints, without charge. Reprints 4-12 16.32 
eas The numerals shown in reprint list- ] Gratis Gratis 


ing correspond to the number shown on > $2.00 $3.75 
postcards incorporated in the Reader 10 3.50 6.00 


Inquiry Service Cards beginning on 25 7.50 12.50 


CONTOURED YOKE 


REPRINTS NOW AVAILABLE application. Types of wire reviewed 

include those with plain enamel, 

Formvar, nylon, nylon-Formvar, 

single types Design of Cooling Fins for Semicon- polyester, epoxies, Teflon, Teflon- 
esenedian eon ductors, November 1957, 8 pages. acrylic, and polyurethane. Detailed 
i YY Removal of heat from semiconduc- tables of properties, application 
tor devices is accomplished pri areas, advantages and disdvan- 

marily by providing increased sur- tages of specific types, trade names, 

face area. The geometry, material and applicable standards. (729) 


double types 


Sie eS ae ; : s 
> lection ind dimensions of cooling New Relay Forms for A-C Operation, 
fins for this purpose depends upon 


Check these , Z . October 1957, 8 pages. Discussion 
features against numerous factors. Calculation meth . Xela 


of the disadvantages of existing a-c 


" . nie yy va ; a 
GOUT regucrements : ods with conve nient nomograms are relays and of the methods of using 


presented for direct use in the de- 


: l-c_ rel: a-c. Two basically 
Special Contoured Yoke—capable sion of fins. (710) ee ere: one ae ae ee 
of operating at a Maximum an- new torms ot re lay tor intrinsic 4a-c 
—— misalignment of 45° on iat 1 Eliminati £ Cor use developed at the Naval Ai 

and-operated applications. nalysis and Etimination of Corona Development Center are described 


Static Torque—from 306 to 129,693 Effects, November 1957, 8 pages. with details of their development, 
in.-lbs. at 12°, depending on size \ discussion of the causes that lead 
of joint. to corona with examples of specific 


Horsepower Ratings—.54 to 207 procedures, such as changes in con- 
at 100 rpm. figuration, to eliminate corona ef- 


Tolerances—pins ground to .0005” tects. Test methods for detection ; 
.. forks concentric to within .001” and location of corona are also de- Get Your Copy of the 
... precision accurate center scribed. (701) 

blocks 
Stenderd meee tae di- Housing Design for Centrifugal Blow- 
ameters to 4”... bores 4 to 2” ers, November 1957, 8 pages. Effect 


ELECTRICAL MANUFACTURING 
lengths (single) 2 to 10%” 


(double) 4 to 2114”. All specifica. of three major factors in housing de- FOR 1956 

tions can be altered or special sign for single-inlet impellers of the In addition to an annotated 
joints designed to individual squirrel-cage type are considered: 
requirements. 


Vow Ready— 


EDITORIAL INDEX TO 


’ sub 
ject-classified index to all the fea 
scroll shape, housing width (with ture articles, this 24-page book 


Get this handy guide respect to blower width), and provides an author index, and re 


: : geometry of inlet ring. Test data are produces the ELECTRICAL MANt 
eee ~~ analyzed as basis of choice of these FACTURING Functional Subject 
that is just right for your | = =" design parameters. (705) Classification and Alphabetical 
application. Request —= a Subject Cross Index. To receive 
Bulletin 820. = Evaluation of Enameled Magnet Wire 

3 And Applications, October 1957, 
——™ 20 pages. A detailed review of the Reader Inquiry Service Card on 
LOVEJOY seated Ua Le mt) major types of enameled magnet page 17. 
i wire, with properties appraised in 
4802 W. Lake St. Chicago 44, Ill. relation to specific areas ot product 


without charge your copy of this 
index circle No. 737 on the 
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Troubled by equipment wiring problems? 


If so, consider the record being es- 
tablished by Rome Synthinol 901, a 
special 105° PVC compound for wire 
insulation and sheathing. It has 
helped to solve an impressive list of 
difficult wiring problems. 

Developed by Rome Cable’s lab- 
oratory and first introduced in 1949, 
Rome Synthinol 901 has proved by 
test and actual use to be superior to 
conventional PVC compounds in the 
following ways: 


a. Suitable for continuous operation 
at higher temperature (105C). 
b. 


~ 


More stable under severe heat cy- 

cling. 

c. Suitable for continuous immersion 
in hot transformer oil. 

d. Superior resistance to chemicals 
and solvents. 

e. Greater resistance to heat defor- 

mation. 


PERCENT 


CEMER AL 
PURPOSE 
pve (Tw) 


z 
$ 
= 
2 
a 
6 


80 90 0° ) 2c s 40 
TEMPERATURE — DEG C 


CE FORMATION OF POLYVINYL CHLORIDE ON WIRE 


Graph shows heat deformation vs. tempera- 
ture, and compares Synthinol 901 with con- 
ventional PVC compounds. Test run in ac- 
cordance with Underwriters’ Laboratories 
standard procedure, except for temperature. 


The practical value of this com- 
pound can best be illustrated by 
describing a number of actual case 
histories. 


(1) Coil leads. 


Many manufacturers of small coils 
for relays, small transformers, small 
motors, and electronic components 
have tried to use PVC insulated lead 
wires for many years. Typically, 
these leads are crimped or soldered 
to the ends of the coil; and the whole 
coil is then impregnated with var- 
nish or wax and baked as long as 16 
hours at temperatures as high as 
150C. The varnish used may be 
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asphaltic, phenolic, alkyd, etc.; and 
the wax may be paraffin, beeswax, 
carnauba, or another kind. 

PVC insulated lead wires fre- 
quently produced serious produc- 
tion problems because of the insula- 
tion’s tendency to shrink, crack, and 
stiffen during the impregnation and 
subsequent baking period. Synthinol 
901 was substituted in place of the 
ordinary PVC insulation and, after 
nearly eight years of wide usage, not 
a single case of shrinkage, cracking, 
or stiffening of insulation involving 
Synthinol 901 has been brought to 
our attention. 


(2) Oil-filled transformers. 
Transformer engineers have long 
sought a cable construction to re- 
place varnished cambric-insulated 
cable for leads in oil-filled trans- 
formers. These leads connect trans- 
former windings and bushings and 
are constantly immersed in hot oil. 
One transformer manufacturer, en- 
couraged by successful experience 
with Synthinol 901 on other appli- 
cations, undertook a comprehensive 
study of the possible usefulness of 
this insulation in lieu of varnished 
cambric for high-voltage transform- 
er leads. This study extended over a 
several-year period and proved to 
those engineers involved that there 
were at least four reasons for stand- 
ardizing on Synthinol 901 for this 
application: 
a. There was less sludge in the oil 
than when VC insulation was used. 
b. There was no harmful degrada- 
tion of the electrical properties of 
the oil. 
c. Conductors insulated with Syn- 
thinol 901 ran cooler, permitting 
a 7% increase in lead cable cur- 
rent rating. 
d. The use of Synthinol 901 in lieu 
of VC would permit substantial 
dollar savings. 


(3) Oil refinery, industrial and 
chemical plant wiring. 

Plant and oil refinery engineers have 
long used conventional PVC insula- 
tions for plant wiring with good re- 
sults, but too often heat deformation 
problems arose in warm locations. 
Since Rome Synthinol 901’s supe- 
rior deformation resistance sug- 
gested that it might be the answer to 
this problem, it was tried and soon 
became widely used because of its 
much better service record. 

Synthinol 901 also proved to be far 
superior to conventional materials 
for chemical plant wiring where the 
corrosive action of chemicals and 
solvents has always been a tough 
problem. Although polyvinyl chlo- 
rides as a class have inherently bet- 
ter resistance to chemicals and sol- 
vents than many other materials, 
some engineers desired even further 
improvement. One user decided to 
test a number of samples over a long 
period by immersing them in various 
concentrations of acetone, different 
alkalis, and butyric, propionic, and 
acetic acids. The results of this care- 
ful evaluation showed clearly that, 
when exposed to these chemicals, 
Synthinol 901 would last longer than 
any other PVC tested. 

These case histories describe just 
a few of the applications for which 
Rome’s Synthinol 901 has proved 
especially effective. Perhaps they 
will suggest other applications in 
your own area which might also be 
better handled with Rome Synthinol 
901 instead of a conventional PVC 
compound. If you have a wire or 
cable problem that might be solved 
with Rome Synthinol 901, why don’t 
you get in touch with us? Contact 
your nearest Rome Cable _ repre- 
sentative for more information—or 
write to Department 323, Rome 
Cable Corporation, Rome, N. Y. 


ROME CABLE 


c Oo R. ®P 
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including methods of magnetic cit 


Another commutator problem = ©" na 


Effects of Nuclear Radiation on Elec- 
a tronic Components, September 
sO ve wit N-4 ALLOY 1957, 8 pages. Detailed experi- 
Sues ie = ae mental data on electronic compo- 
_ , nents that have been operated and 
tested in gamma and neutron fields 
by Admiral Corporation under an 
Air Force research contract. Spe- 
cific components tested include: 
Insulated wire; resistors (wire- 
commutator normal wound, composition, carbon film, 
. and stannic oxide film); capacitors 
operating temperatures, (mica, ceramic, glass, paper, and 
up to 500°F plastic) vacuum and gas-filled 
tubes; germanium and silicon di- 

odes; printed circuit boards. 


(732) 


...the motor that vibrates in concrete 


motor speeds, 
up to 16,000 rpm Transistor-Magnetic Amplifiers, Sep- 

tember 1957, 8 pages. Seven com- 
bination circuits: three a-c servo 
: : amplifiers; pulse-width modulated 
vibration frequency, from d-c switch; d-c to a-c servo ampli- 


12,000 to 14,000 vpm fiers; a-c to d-c regulated power 


supply; low-level d-c harmonic- 


type amplifier. (728) 


Numbering Systems, September 1957, 
¢ > 
8 pages. An easy-to-read but stimu- 
lating discussion of the concept of 
number and the basic arithmetic of 
positional numbering systems with 
any base: binary (2), ternary (8), 
quaternary (4), quinary (5), deci- 
mal (10), duodecimal (12), also 
coded decimal numbers. A needed 
A universal motor is sealed in this vibrator head. background for computer and nu- 
Immersed in freshly-poured concrete, the ultra- “I-Man" vibrator, merical control system design. 
high frequency of the motor-in-the-head compacts a product of (703) 
and eliminates air pockets. Nippert-built N-4 Master Vibrator Co. 
Alloy commutators conquer gruelling conditions Motor by 


ce : Thermal and Acoustical Insulation 
where commutators of ordinary materials failed. Robbins & Myers, Inc. 


Problems. August 1957, 8 pages. 
Newer types of thermal insulation 
Strength at elevated temperatures for high-speed operation . . . are reviewed, particularly = rela- 
increased equipment life under severe conditions of vibration and oie - ee pp mee oy sea 

: : ar iance design. Applications ar 
shock! Nippert Electric offers these and other benefits in N-4 Alloy ee ee 

; P : , discussed in refrigerated equipment; 
(copper with zirconium added). 


: , 2 ranges; water-heaters; air condi- 
Especially developed to raise the level of commutator perform- tioners; and home laundry equip- 


ance, N-4 Alloy opens new avenues to designers for use in electrical ment. Materials discussed include: 
conductors where extreme heat, speed or vibration are factors. N-4 improved types of fibrous glass; 
maintains stability at prolonged operating temperatures as high as gas-filled insulation; cellular or 
750° F and short-time exposures at 930° F. foam plastics; molded fibrous glass. 
Acoustical design problems are also 
analyzed and applications of fibrous 
glass described. Property charts; 
temperature analysis charts; appli- 
cations illustrations. (723) 


Commutators of N-4 Alloy are insuring dependability in appli- 
cations such as aircraft motors and inverters, routers, hand saws and 
vibrators. No failure has been reported of any N-4 Alloy in commu- 
tator service. 

N-4 Alloy is available in Nippert Commutators and Slip Rings, 
in commutator bar stock, and in shapes to your specifications. Send Minimizing Partially Developed Relay 
us your application specifications. Tree Circuits. August 1957, 8 

pages. In a fully developed relay 
COMMUTATORS tree (all possible outputs utilized) 
the number of transfer contacts is 
determined by the number of re- 
lays—regardless of circuit arrange- 


ment. But if all outputs are not 
ELECTRIC PRODUCTS CO. utilized, the number of _§ transfer 


SLIP RINGS aoeeeneee ASP ltt) contacts can vary according to the 


COPPER AND OTHER : : Pere : ’ 
DRAWN COPPER SHAPES Columbus 23, Ohio way the circuit is designed. Article 
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ACME ISONEL WIRE 


Plus Acme #150 Varnish i 
Equals Class B auld 


¢ 
% 
“craic 


Equals MIL-T-27A, Class $ 


Freed Transformer Co., Inc., Brooklyn, N. Y.., 
a leader in engineering and manufacturing 
of transformers and reactors for the electronics 
industry, has found in the above equation the 
solution to the manufacturing and performance 
problems of Class B (MIL-T-27A, Class S) com- 
mercial and military units. 


A\t 
“AU 


Acme ISONEL Wire is a Class B (MIL-T- 
27A, Class S) wire. However, optimum insula- 
tion system performance can be achieved only 
when this wire is impregnated with a compatible 
varnish. Acme +150 is that varnish. 


Acme #150 Varnish does not require a high 


temperature cure. It has excellent resistance to 
oils. 


Acme #150 Varnish meets all the require- 
ments of Specifications MIL-V-1137A, Class 
CB, Type M, for government equipment. In 
fact, it exceeds the heat resistance require- 
ments of this Specification by 50%. 


Acme #150 Varnish improves thermal 
stability, while maintaining dielectric strength, 


when used in Class B (MIL-T-27A, Class S) 
windings. 


Integrated Electrical Products of Highest 
Quality for More Than Fifty Years 


Aeme Wire 


THE ACME WIRE CO. NEW HAVEN, CONN. 


Magnet Wire @ Coils @ Varnished Insulations @ Insulating Varnishes and Compounds 
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presents unique graphical method 
for “mapping” circuit arrangements 
with a minimum number of transfer 


contacts. (719) 


High-Precision Electromechanical Lin- 


ear Measuring Systems, August 
1957, 16 pages. A critical evaluation 
of accuracy, linearity, resolution 
and sources of error in position- 
measuring transducers for closed- 
loop machine-tool controls: differen- 
tial transformers and _ capacitors; 
linear potentiometers; ultrasonic 
systems; lead screws and _ rack 
systems with rotary signal pickoffs; 
optical systems; digital scales; Pratt 
& Whitney “Electrolimit;” Farrand 
“Inductosyn;” Canadian Westing- 
house “Nultrax.” (725) 


Design Procedures for Special Type 


High - Temperature Transformers, 
July and August, 1957, 20 pages. 
A two-part presentation of step- 
by-step design procedures for high- 
temperature transformers of the 
following types: Transformers with 
unbalanced d-c magnetization, cur- 
rent limiting transformers, current 
limiting transformers with unbal- 
anced magnetization and vibrator 
supply transformers. (735) 


Ceramic Permanent Magnets for Mo- 


tors, July 1957, 8 pages. Property 
data are given on barium ferrite 
materials both nonoriented and 
oriented, and design procedures 
presented for their use as pole ma 
terials for permanent magnet d-« 
motors in a wide range of sizes. 
(731) 


Integration of Dielectric Materials. 


Processes, Components, July 1957 
12 pages. On-the-spot staff review 
and interpretation of 1957 meeting 
of the Electric Division, Electro 
chemical Society. Property and ap 
plication data on fluorinated gase 
ous dielectrics and metal-fiber 
paper. Summary of progress in 
high-temperature dielectrics fo 
500-C capacitors. Problems in ther- 
mal evaluation and classification of 
insulation. Statistical studies in in 
sulation life. Tables and graphs are 


included. (721) 


Using Boolean Algebra to Design 


Static Control Circuits, July 1957, 
12 pages. Staff report of Boolean 
algebra design techniques employ- 
ed by an original equipment man- 
ufacturer to translate mechanical 
sequence descriptions into machine 
control circuits of commercially 
available static logic elements. II- 
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Servo Motors For 
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Meets MIL-E-5272 





—65°C to + 125°C temperature range. 


SIZE 10 size | Size 15 SIZE 18 
emit 8-5001-00 10-5052-00 


Electrical Characteristics 


Co | 7 
11-5101-00 | 15-5153-00 18-5201-00 
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‘ Cc eae Grant 2 30. 63 1.45 235 
TT oad Speed (rpm) : 6500 | 6506 5200 5200 
FRAMES $ . T 
, Speed EI id Ter aap) 4000 | 4000 | 321 Size 8 
eeu e ee) 0.015 ole 0.017 | 0.013 
ATT ee) 3 l 0 025 T “0 28 0.030 
TT Acceleration A aT (rad sec?) - ; = 45000 | 41500 a 00 
Operating Temp. Range (°C.) +125 54 to +125 | —54 to +125 54 t 
Slot Effect 1.6 26v 7 : 1.0v 36v . L.Ov 40v v 40v 
Duty Cycle i Cont. | ~ Cont. | Cont. | Cont. 
Pm air) ; “ 
aT Fi 115 
R (Stall) Ohms “490 
~ X (Stall) Ohms : 890 
‘ PIOn ne 103 
PF. (Stall) 0.49 
erica 216 
ERS alanine Bae es as gat Bes Pissiiaiaaeeee anemia 
Parallel Tuning cond. for unity P.F. (Stall) Mfd 0.13 0.15 0.33 0.55 Size 11 
Te Phase Hs ee 
oO Same ) T 40/20 40/20 40,20 
TCL | im) — 
a TT 2s. | aeSC*dSt*S*«i 
Sion ) 248 mai 950 ie 118 | 
tas ee ee oo )60CUdTSCtsstCté«dEC‘(<‘iéitSSS!” 
ern iL eee a5 )0C~«~d‘(‘éIOOSC*~*# 2400 
fs rn Tuning cond ve Tne] Py (Stall) TP ; 1.4 — = 1 3 = 29 — 
Penni ii i: 
: Rotor Inertia (gm cm?) 47 47 1.07 3.3 
Weight (oz , ej 1 2. _ 2 45 7 8 
: cen ne Synchro "Synchro : Synchro. , ynehr os 
icity ne 863 eo a eS 
Teas Pinion Pinion | Plain | Plain 
Ta < = 218 2=— | 87 —_ 
Br eee 750 937 1.062 1.437 
Type ae = i : Sead 4 Terminals Terminals Terminals. Term nal 








Size 18 


*For 40v connection , ; ae : ce 
This complete line can be varied by Oster specialists to your precise requirement. Write 
today for further information, enclosing detailed data on your needs. 


Other products include motor- 

gear-trains, synchros, AC drive MANUFACTURING COMPANY 

motors, DC motors, servo mech- Your Rotating Equipment Specialist 

anism assemblies, motor tachs, Avionic Division 

servo torque units, reference and Racine, Wisconsin 

tachometer generators, actuators, 

motor driven blower and fan 

assemblies and fast response re- 

solvers. Interesting, varied work on designing transistor circuits and servo mechanisms. 
Contact Mr. Zelazo, Director of Research, in confidence. 





Engineers For Advanced Projects: 


SURTON BROWNE ADVERTISING 
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lustrated step-by-step with actual 
design work sheets detailing the 
evolution of a typical machinery 
drive control. (720) 


DURAKOOL 
Tilt Switches 


are the Life of your 
Automatic Controls 






Relay Design Targets, June 1957, 12 
pages. Report of the 5th Electro- 
Magnetic Relay Conference held at 
Oklahoma A & M College in April 
deals with relay design, application 
and testing. Much of the latter has 
to do with selection of relays for 

This steel-clad Durakool reliable operation under extreme 

mercury tilt switch has conditions of shock and vibration 

unique construction fea- such as encountered in missile cir- 


tures that deliver vears cuits. (717) 
of trouble-free pertorm- 
anc On th » mac? ett: | ,p : . ° 
. ance @ most aiticult JIC Electrical Standards for Industrial 


assignments you can find. 


Equipment, June 1957, 24 pages. 





MILLIONS OF CYCLES Operating under sealed- Revised specifications for the appli- 
WITHOUT FALTERING in, pre urized hycrogen cation of electrical apparatus to 

* tt T Takes 24 hours de welders and other industrial equip- 

cycling schedules in stride ams , : 

See telephone directory for local distributor, or write. 7 sizes, 1 to 65 amperes ment, as adopted by the Joint In 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., TORONTO 9, CANADA 


Send for Bulletin 525. 


ee 
hae ey 


‘Durakool 23", 
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Human Engineering Factors 


in Your Equipment Design 





@ An increasing number of companies today are setting up 
design groups to evaluate the human engineering problems rele- 
vant to their own company products and to formulate human 
engineering approaches and standards. The human factor is 
being recognized as a prime design consideration. It exists in 
every machine where man is a component by virtue of use, 
operation, service or maintenance. 


Engineering groups embarking on this area of study will find 
authoritative source material in a new ELECTRICAL MANUFACTUR- 
ING design compe ndium just off press and titled “Human Engi- 
neering in Equipment Design. 


This booklet brings together ten reprinted articles dealing 
with the theory, technique and practice of human engineering 
The articles, all previously published in ELecrricaL. MANUFAC- 
TURING, were written for the special needs of the designer of 
electrically energized machines, equipment, appliances and 
instruments. 


For contents data and how-to-order details, see announcement 
of Multiple Reprints on page 308. 





304 





dustry Conference held in Detroit 
March 1957. Single reprints, no 
charge. Multiple quantities obtain- 
able at the following prices: 5- 
$3.75; 10—$6.00; 25—$12.50; 50- 
$20.00; 100—$30.00. Send check 
with order payable to The Gage 
Publishing Company, 1250 Sixth 
Ave., New York 20, New York. 
(724) 


Applications for Glass Materials and 


Components, June 1957, 8 pages. 
Glass as an engineering material is 
discussed in three broad classifica- 
tions: (1) Structural applications; 
(2) components; and (3) special 
purpose materials. Properties are 
summarized, applications analyzed, 
illustrations and property data 


provided. (716) 


Review of Environmental Test Equip- 


ment, May 1957, 8 pages. Points to 
consider in selecting environmental 
test equipment. Manufacturers of 
environmental test equipment and 
their products are listed for ready 
reference. (718) 


Considerations in Testing Thermistors, 


May 1957, 8 pages. Proper meas- 
urement techniques for design and 
acceptance testing of thermistors. 
Methods are described for deter- 
mining resistance, voltage, time 
delay, and temperature-resistance 


slope. (715) 


‘Temperature Rise in Servo Motors, 


April 1957, 12 pages. Data and 
methods for calculating heat losses 
in small servo motors, temperature 
rise specifications, and a discussion 
of basic heat transfer laws. Ex- 
amples worked out. Tables of 
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ALUMINA 
CERAMICS 


have rmore fo 
offer! 


ee " — - 


WIDEST VARIETY of Alumina materials available from any 
source. Vitrified or porous compositions . . . 85% and higher. Industry 
approved . . . accurately controlled. Greater freedom for designers who can 
usually find in our special purpose AlSiMag Alumina materials the exact combi- 
nation of characteristics desired. Custom formulations for unusual requirements. 






~ 


SUPER PROPERTIES: High strength—tensile, 
flexural, compressive. Superior electrical 
characteristics at high temperatures and 
frequencies. Rugged resistance to thermal 
shock, mechanical shock, vibration, abra- 
sion. Hardness up to 9 on Mohs’ scale. 
Chemically inert. Permanently rigid. With- 
stand radiation bombardment without pro- 
ducing contaminants. 


OTHER PLUS FACTORS: Precision toler- 
ances. Wide range of physical sizes and 
shapes, standard and custom designs. Fast 
delivery in any quantity. Prototype service 
if desired . . . enables designer to test per- 
formance under actual operating conditions 
before investing in tooling. Continuing re- 
search to satisfy customers’ current and 
future requirements. 


Blueprint or sketch, with details of opera- 
tion, will bring you complete information 
on the AlSiMag Alumina best suited for 
your application. NEW Bulletin 575 cover- 
ing several of the most popular AlSiMag 
Aluminas sent on request. 


A Subsidiary of 
Minnesota Mining and 
Manufacturing Company 


AMERICAN LAVA. | ciaranooca 5. renn. 
neta ere nA Tt CR LC 
For service, contact Minnesota Mining & Manufacturing Co. Offices in these cities (see your local telephone directory): Atlanta, Ga. * Boston: Newton 
Center, Mass * Buffalo, N. Y. * Chicago, Ill. * Cincinnati, O. * Cleveland, O. * Dallas, Texas * Detroit, Mich. * High Point, N. C. * Los Angeles, 
Calif. * New York: Ridgefield, N. J. * Philadelphia, Pa. * Pittsburgh, Pa. * St. Louis, Mo. * St. Paul, Minn. * So. San Francisco, Calif. * Seattle, Wash. 
Canada: Minnesota Mining & Manufacturing of Canada, Ltd., P. O. Box 757, London, Ont. All other export: Minnesota Mining & Manufacturing Co., 


International Division, 99 Park Ave., New York, N. Y. 
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RECOGNIZES 


DYMROIT 


SUPERIORITY 


is to procure the best plastic ee 
insulated wire and cable for your communication 
needs, you can turn to us with complete confidence. 


When your responsibility 


For years we have been meeting the requirements 

of U.S. government agencies for both defense 

and peacetime needs, as well as supplying major 
aircraft builders, computer manufacturers and the 
communication field. These vital industries rely on 
Synkote to supply sure-performing, long-lasting, 

high quality wire and cable of every type and 
description and meeting the most rigid specifications. 


EXCHANGE CABLE + DISTRIBUTION CABLES 
R.E.A. Approved 


SPECIFY FOR SURE PERFORMANCE. 


PLAST OND 


Plant: HAMBURG, N. J. © Offices: 42-61 24th Street, Long Island City 1, New York 
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thermal conductivity and heat trans- 
mission included. (734) 


Characteristics of Metal-Clad Lami- 
nates, April 1957, 8 pages. Results 
of a Navy-sponsored National Bu- 
reau of Standards investigation 
dealing with the following major 
characteristics of metal-clad lami- 
nates used in printed-circuit design: 
Current-carrying capacity; surface 
and volume resistivities of coated 
units; dielectric constant and dis- 
sipation factor under various tem- 
peratures and frequencies. Typical 
test data are charted including a 
special design guide showing basic 
relationship of current to temper- 
ature rise for various cross-sectional 
areas of copper. Metal-clad lami- 
nates investigated include  glass- 
mat-epoxy; paper-base phenolics; 
glass-mat Teflon; _ silicone-glass; 
melamine-glass; and _nylon-base 
phenolic. (726) 


Preferred Circuits, March 1957, 20 
pages. A two-part staff report on 
the program sponsored by Navy 
BuAer and undertaken by the 
National Bureau of Standards tc 
evolve reliable circuits for common 
functions in Navy aeronautical 
equipment. These preferred circuits 
are designed to replace the many 
existing configurations to effect sav- 
ings in design time, maintenance, 
training, and stocking. Circuits de- 
scribed include regulated power 
supplies, a blocking oscillator, a 
pulse cathode follower, and phan- 
tastron delays. (730) 


Timed Acceleration of D-C Motors, 
March 1957, 12 pages. Three elec- 
tronic control circuits for program- 
ming linear acceleration and decele- 
ration of integral-hp d-c motors in 
closed-loop drive systems: (1) For 
linear acceleration during startup 
only; (2) for linear acceleration and 
deceleration at same rate during 
starting, stopping and speed chang- 
ing; and (3) for linear acceleration 
and deceleration at independent 
rates during starting, stopping and 
speed changing. (713) 


Signal Pickoffs for Control Systems, 
March 1957, 16 pages. Two-part 
article dealing with basic theory of 
operation of six major types suitable 
for furnishing input and feedback 
signals for controls operations, in- 
cluding resistance, electrolytic, ca- 
pacitive, piezoelectric inductive and 
photoelectric types. (714) 


Static D-C References for Closed 
Loop Controls, January 1957, 12 
pages. Describes in fundamental 
terms the operation of voltage- 
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Design for extra sales features 


...with Mallory Mercury Batteries 


When you plan new battery-powered products, give 
them the extra features that spell sales success—by 
designing around Mallory Mercury Batteries. These 
unique batteries, pioneered and perfected by Mallory, 
are a key component in many of today’s brightest new 
electronic products ...transistor radios, alarm sys- 
tems, portable instruments, pocket tape recorders. 
Design for miniature size. Tiny Mallory Mercury 
Batteries put a lot of energy into minimum volume. 
The battery is no longer the limiting bulk component 
in your designs. 

Design for user convenience. Mallory Mercury Bat- 
teries outlast ordinary batteries several times—both in 
service and in storage. Nuisance of frequent battery 


Parts distributors in all major cities stock Mallory 


standard components for your convenience. 


Serving Industry with These Products: 


Electromechanical — Resistors © Switches ¢ Tuning Devices © Vibrators 
Electrochemical — Capacitors © Mercury and Zinc-Carbon Batteries 


Metallurgicol — Contacts ¢ Special Metals ¢ Welding Materials 


NOVEMBER 1957 


replacement is ended. Cost per hour is low 


Design for user satisfaction. This battery sets a new 
standard of performance. Its constant discharge pro- 
vides fade-free operation, exactly matches transistor 
requirements. Its voltage is amply accurate for use as 
a reference in many instrument and bias circuits. 
Its rugged design withstands extremes of tempera- 
ture and humidity. 


Write to Mallory today for data on the complete range 
of ratings and sizes, and for engineering assistance on 
your specific applications. 


Parts distributors in all major cities stock Mallory 
standard components for your convenience 


MALLORY BATTERY COMPANY - CLEVELAND, OHIO 


a division of 






MALLORY 


R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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MICRO-BEARING 
ABSTRACTS 


by A. N. DANIELS, President 
New Hampshire Ball Bearings, Inc. 


DYNAMIC AND STATIC LOAD RATINGS Lib 


Load ratings of MICRO bearings are 
based on standards established by the 
Anti-Friction Bearing Manufacturers 
Association and are the result of ex- 
tensive tests. 

The “life” of an individual bearing 
is defined as the number of revolutions 
the bearing makes before the first 
evidence of fatigue develops. Fatigue, 
in turn, is a function of bearing load 
and although other factors, such as 
contamination and high temperature, 
affect the life of a bearing, it is assumed 
that clean bearings running at normal 
temperatures are being considered. 

It is not possible to predict the life 
of any individual bearing. The prob- 
lem, therefore, is best approached by 
a consideration of empirically derived 
dispersion curves which provide a 
means of determining bearing life on 
a probability basis. That is, they per- 
mit the average life of a given group 
of bearings to be accurately specified. 

For purposes of standardization, the 
“rating life” of a group of apparently 
identical ball bearings is defined as the 
number of revolutions that 90° of the 
group will complete or exceed before 
the first evidence of fatigue develops. 
This figure is approximately one-fifth 
of the average life. 

If two groups of similar bearings 
are run under different loads F, and F: 
within normal operating range of load- 
ing and rpm, their lives L; and L: are 
inversely proportional to the cubes of 
the loads, i.e., The BASIC LOAD RAT- 
ING C is that radial load which a group 
of apparently identical bearings can 
endure for a rating life of one million 
revolutions, with stationary load and 
rotating inner ring. Within normal 
operating ranges, rating life for any 
load is a constant number of revolu- 
tions, so the following relationship, a 
restatement of the inverse cube pro- 
portion, may be used to compute rating 
life when basic load rating and applied 
radial load are known: 


t= (5) 


L=rating life in millions of revolutions 
where basic load rating in pounds 
P=applied radial load in pounds 


The nomograph illustrated permits 
the quick evaluation of any one of the 
three quantities when the other two 
are known. For example, if the C rat- 
ing of a given bearing is 95 pounds, 
and the bearing is loaded radially with 


Plain Flanged Plain 





& 





12 pounds, P, a straight edge crossing 
these two values in their respective 
columns shows that the bearing could 
be expected to have a life, L, of 450 
million revolutions. 

“EQUIVALENT LOAD”’ 
Bearings whose loads are primarily 
radial are usually also subjected to 
axial forces. When the axial compo- 
nent of the load is greater than a neg- 
ligible value, this combined radial and 
thrust load may be expressed in terms 
of a simple radial load in order that 
the basic load rating C may be caleu- 
lated. This simple radial load is known 
as the “equivalent load”, which is that 
constant stationary radial load which, 
if applied to a rotating inner ring, 
would give the same life as that which 
the bearing will attain under the ac- 
tual conditions of load and rotation. 

A formula for determining “equiva- 
lent load”? and a more comprehensive 
discussion of static and dynamic loads 
is found in our design handbook. 

DESIGN HANDBOOK OFFERED FREE 
You’ll find this new, 70- 
page authoritative pub- 
lication a great help in 
solving problems in de- Fe tan 
signing instruments or 
small electro-mechani- 
cal assemblies. 

Write to: New Hamp- : 

shire Ball Bearings, Inc., aad 
Peterborough 1, N.H. 
Plain and Shielded 


Flanged and Shielded 





Typical cut-away views of instrument-type retainer ball bearings. 


NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 
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regulator circuits using magnetic 
amplifiers, silicone diodes and tran- 
sistors. Simple equations are de- 
rived for use in actual design of 
reference-voltage sources and _ in 
examining the performance of the 
completed circuit. (708) 


Resistor Evaluation for Critical Ap- 
plications, January 1957, 8 pages. 
Techniques for determining toler- 
ance stability, and stamina require- 
ments, and for derating available 
resistors of various types for specific 
applications. Examples are based 
on resistors manufactured to speci- 


fication MIL-R-10509A. (707) 


Magnetic Materials Push Back Design 
“Stops,” January 1957, 20 pages. A 
five-part staff report on the com- 
mercial significance of new or im- 
proved Permanent Magnets, Soft 
Magnetic Materials, Ferrites and 
Thin Films; Test Methods and 
Apparatus and Devices and Com- 
ponents disclosed at the second 


national AIEE Conference on 
Magnetism and Magnetic Mate- 
rials. (706) 


Multiple Reprints 


Multiple Reprints (reprints or com- 
pendiums into which are combined 
several separate articles on the same 
or related subjects) are available at 
the nominal prices indicated in each 
listing. Orders must be accompanied 
by remittances. Large quantities, 
special quotations. Address: ELEc- 
TRICAL MANUFACTURING, 1250 
Sixth Avenue, New York 20, N. Y. 


Casting Resins and Application Tech- 
niques, 52 pages. Eight previously 
published articles dealing with the 
embedment, encapsulation, and im- 
pregnation of circuit units and com- 
ponents. Individual articles cover: 
Property data on casting resins; 
Evaluation tests on resin systems; 
Results of environmental tests on 
embedded units; Process control 
problems. An annotated bibliog- 
raphy of articles in electrical insula- 


tion and dielectrics is included. 
$2.00 
Human Engineering in Equipment 


Design, 94 pages. Ten previously 
published articles dealing with the 
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Progressive research re ols, coupe 
with vast experience in related fields, ena | 
CUTS, eee seseemceen nse 
METAL ects oct a 
PLATINUM, PALLADIUM and , in pure or 7 
edgelay, inlay and irregular shapes. 
SILVER AND SILVER ALLOYS 
onc eacen 
Ua UL, ceeamenmaeete renee mae 
sticking and metal transfer. 
UNVARYING of Ganan ca be ted «ow a 
its operating life. Platinum alloys provide higher melting 
points and hardness, greater resistance to deformation, 


CONTACTS ae baer cba 
Se er 

LIFE AND ST ew 
WG =< 


Write for complete catalog material and details. 
= Yn 


y \ 
a 


NITRONEAL GAS GENERATOR FINE WIRE of ductile and RHODIUM PLATING provides 
economically and safely pro- non-ductile material meets a hard, brilliant white, 
vides fully automaticfurnace the expanding require- non-tarnishable surface 
brazing and bright annealing ments of industry with extremely resistant to cor- 
of stainless steel. highest quality. rosive conditions 


) 24:1 .¢5°0 precious 
METALS 
BAKER & C€O., INC. 


113 ASTOR STREET, NEWARK 2, NEW JERSEY 
NEWYORK + SANFRANCISCO + LOSANGELES + CHICAGO 


SNGEaLHARI (NTU SE TRE S 


RESEARCH MAINTAINS BAKER'S LEADERSHIP IN PRECIOUS METALS 


} 
¢ 


SP 









NOVEMBER 1957 Circle 320 on page 17 309 








ELECTRONIC 
ENGINEERING 
GIVES PRECISE 
MOTOR SPEED 
CONTROL 


1/100 — 10 H. P. 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power. 
Patented feedback, or ‘Servo’ 


B circuits provide constant torque 


capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


ne wd AE tiat oe) \ 74s es 
4 Godwin Ave. 


WITH OC; 


~ Unitize—Miniaturize © 


Paterson. N. J. 
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STRUCTURES 


FOR CIRCUITRY 


TAKE ONE 
STRIP 
TURRET 


ASSEMBLE 
By 


LIP-LOC 


PLUG IN 
RRR 





Choice of Deck, or Wall type strips 
in many sizes offer miniaturization, 
accessibility, ease ot assembly and 
adaptation to semi-automatic ma- 
chinery. 


A sectionalized case with a choice of 
plugs quarter turn locks, ventilated 
or solid wall; with two piece center 
section or snap-open side ports. 


For circuit unitization, faster final as- 
sembly, stock reduction and ease of 


4 


maintenance. 


theory, techniques and practice of 
human engineering written for the 
special needs of the designer of 
electrically energized machines, 
equipment, appliances and _ instru- 
ments. Relationship between human 
engineering and broad aspects of 
reliability and maintenance are dis- 
cussed. Certain articles emphasize 
design case histories and analyses of 
specific design parameters, includ- 
ing problems in military equipment, 
control systems, data processing 
systems, special-purpose instrumen- 
tations, and training devices. Meth- 
ods for setting up human enginee1 
ing groups within an engineering 
organization are given. Tables of 
human engineering “do's and 
don’ts” and other practical design 
aids are provided. Several articles 
give detailed bibliographies. 


$2.50 


Practical Circuits for Grid Control of 


Thyratrons, 52 pages. A collection 
of five articles by P. H. Chin and E. 
E. Moyer, appearing January to 
May 1956, summarizing all that is 
known about thyratron grid-control 
circuits. Coverage includes on-off 
control with both a-c and d-c plate 
voltages; bridge-type circuits with 
both linear and non-linear elements; 
phase-shifted a-c signals as the con- 
trol variable; a-c plus d-c control; 
the two-vector method; effects of 
load-circuit parameters on thyratron 
performance; peaking transformers; 
and the application of interphase 
transformer windings to multiple 
rectifier systems. $2.00 


Servo Series, 48 pages. A collection of 


five articles by servo engineer- 
teacher Ira Ritow, appearing Feb- 
ruary to June 1956, summarizing 
the fundamentals of servomecha- 
nism design. The series is intended 
for the non-servo engineer and 
avoids almost totally the use of 
complex math and obscure termi- 
nology. Yet, the series is complete 
enough to permit the reader to de- 
sign and analyze a simple servo. 
Coverage includes how and why 
servos work; servo terms and spec- 
ifications; selection of components; 
linear and non-linear servo design; 
linear analysis; impact-momentum 
analysis; and tne phase-plane meth- 
od of servo analysis. $1.50 


Multiple Reprints 
at Quantity Prices 


Since handling expenses is a signifi- 





cant cost element in the distribution 
of these Multiple Reprints, grouping 


VECTOR ELECTRONIC COMPANY, 3352 San Fernando Road, Los Angeles 65, Calif. + Tel. Cleveland 7-8237 of orders make possible substantial 
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from 0.010 to 100 amperes 


with just a turn of the wire 





Simple ampere-turns of the overload coil accurately 
determine the current rating of a Heinemann Hy- 
draulic-Magnetic Circuit Breaker. 

For this reason, Heinemann circuit breakers offer 
you tremendous flexibility in specifying overload and 
short circuit protection for your products. They are 
available with tiny ratings down to ten milliamperes; 
or higher ratings, up to 100 amperes. Included are 
odd and fractional ratings such as 0.20, 23 or 18.7 
amperes. 


In any rating, you have the choice of at least four 


HEINEMANN ELECTRIC COMPANY 
99 Plum Street, Trenton 2, N. J. 


NOVEMBER 1957 





different time-delay characteristics . . . or instantaneous 
trip. And Heinemann ratings are stable ratings 
remain constant through any ambient temperature 
range. 

With Heinemann, you can match protection pre- 
cisely to the safe operating limits of any equipment. 


A GREAT HELP TO ENGINEERS . .. the “Circuit 
Breaker Engineering Guide”’ is a valuable aid to anyone 


applying protection to electrical or electronic equipment 
Ask for Bulletin 201. 


) @B 
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oveet| WeRE’S THE RELAY 
OP THEY'RE TALKING ABOUT 


ee 


The NEOMITE 


Designers are excited about the unique 
advantages of Elgin’s new NEOMITE 
Relay. It’s the world’s smallest, weigh- 
ing just .09 ounces, and requires only 
100 milliwatts of power to open and 
close electrical circuits. There’s 













ACTUAL SIZE 
only 0.392” x 0.195 
x 0.530" high 


SPECIFICATIONS 


Relay Type NMIC 50 NMIC 200 =NMIC 500 NMIC 1K NMIC 2K 
D. C. Coil 
Te 10% @P 50. Ohms —« 200 Ohms S00.Ohms 1000 Ohms__-2000 Ohms 


20°C) 
Coil Voltage 3-5 V.D.C. 6-10 V.D.C. 9-15 V.0.C. 12-21 V.D.C. 18-30 V.D.C. 


Pickup 44 MA Max, 22 MA Max. 14 MA Max. 10 MA Max. 7 MA Max. 
Duty: Continuous Shock: Shock test: 50 G. without 
Dropout: 30 to 60% of pickup damage 
Contact Rating: .25 AMP at 28 V.D.c. Vibration: 10 G to 500 cps 
resistive load Contact Arrangement: SPDT Form C 
Operation Time: 4 milliseconds max. @ Ambient Temperature Range: —55°C 
rated voltage to +85 °C 
Dielectric Strength: Sea level: 500V Life: 1,000,000 operations at rated load 
RMS. High altitude: 500 V RMS Contact Resistance: .05 Ohms 


YOU'LL FIND WHAT YOU WANT IN 
ELGIN’S ADVANCE RELAY LINE 





Midget Antenna Letching Coexiat Power Control | Power Transfer 
AM Series LE & LH Series & Series PC Series PV Series 


. it’s the most complete line of relays to meet almost every 
need. And they’re available from stock at leading distributors all 
over the country. Write today for catalog information. 


ELECTRONICS DIVISION 


ELGIN NATIONAL WATCH COMPANY 
Elgin, Illinois 
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savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fol- 
lowing prices per copy apply: 


Quantity 

Title 5 25 
Casting Resins Lio 150 
Human Engineering 2.25 2:00 
Servo Series 1.35 1.25 
Chvratrons L775. 1.50 


Prices given above include shipping 
charges. Make checks payable to The 
Gage Publishing Company, 1250 Sixth 
Ave., New York 20, N. Y. 





A short-cut to 
RESEARCH! 


e Hundreds of design and_ re- 
search engineers have provided 
themselves with personal file copies 
of the 


ELECTRICAL 
MANUFACTURING 
5-YEAR ANNOTATED 
EDITORIAL INDEX 


The 60-page book lists by func- 
tional subject classification—with 
succinct annotations—every feature 
article and major “Design Trends” 
short article published in ELEcTRI- 
CAL MANUFACTURING during the 5- 
year period, 1951-1955. A com- 
panion booklet lists all 1956 
articles. 

The cumulative annotations 
provide a valuable time-saving ref- 
erence source, both to recent and 
earlier literature. The indexed 
articles deal authoritatively with all 
types of materials, components, sys- 
tems and techniques which have 
special application in the engineer- 
ing design and development of 
electrically operated products. 

The Index is printed on white 
coated paper and is wire-stitched to 
handy file size, 842” x 11”. 

Per copy price is $2.00 on orders 
accompanied by remittance (add 
3 per cent sales tax for New York 
City delivery). Please make remit- 
tance payable to The Gage Pub- 
lishing Company, 1250 Sixth Ave- 
nue, New York 20, N. Y. 
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Simplify 
your 
designs 
with — 










A bb 


Nf 
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»-.--@liminate costly shoulders 


ee -»-groove smalier shafts 
Catalogs 


ere and housings 


or ask a NATIONAL 


Th : : aie 
prion Hiren i mits the use of smaller shafts and housings saves machining 


on your particular L and material wasted when larger shafts are cut down to make 
design application \ shoulders. Thousands of performance-proven applications include 


Installing NATIONAL Retaining Rings in simple grooves per- 


at your convenience. heavy machinery, engines, drill presses, tools, toys . . . products of 


metal, plastics and wood. Simplify the design of your products by 
utilizing the high efficiency of these easily installed NATIONAL 
Retaining Rings. Save weight, space, material, production and 
assembly time! 





THE NATIONAL LOCK WASHER COMPANY 


NEWARK 5, NEW JERSEY ° MILWAUKEE 2, WISCONSIN 
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jy MERCOID 


MINIATURE TYPE 


Ae: 





ACTUAL SIZE 


HERMETICALLY 
SEALED 


Application: The small size 
of this hermetically sealed mer- 
cury switch makes it adaptable 
to many applications where 
mounting space is limited and 
low operating and minimum tilt 
motion are required. 


Features: Switch is designed 
to be installed in the same man- 
ner as a Cartridge fuse. Spring 
clips or holders can also be 
used for mounting purposes. It 
consists of a cylindrical glass 
envelope with metallic end caps, 
a pair of electrodes and a pool 
of pure mercury hermetically 
sealed within the closure. One 
electrode is attached to each 
cap. The electrode ends are 
close together at one end of the 
tube and when the switch is 
tilted in that direction the mer- 
cury flows and bridges the gap 
between them to close a circuit. 
When tilted in the opposite di- 
rection, the mercury flows away 
to restore the gap, thereby open- 
ing a circuit. Qperation is 
noiseless and contact position is 
readily visible. 

Various types of lead wires are available 
Electrical Rating: 
SPST 1.75 amp. 115 volts; 
0.6 amp. 230 volts. 


WRITE FOR BULLETIN 665 


THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill. 
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Association Activities 





Albert Hull and W. R. G. Baker 
To Receive Top Awards of IRE 


Albert W. Hull. noted electron tube 
pioneer, and W. R. G. Baker, vice 
president of the General Electric Co.. 
were among those named to receive 
the 1958 awards of the Institute ol 
Radio Engineers. 

Dr. Hull, consultant to the General 
Electric 
tady, N. Y.. was named to receive the 
Medal of Honor, the highest technical 
radio-electronics — field 
“for outstanding scientific achievement 


Research Laboratory. Schnec- 


award in the 


and pioneering inventions and develop- 
ment in the field of electron tubes.” Dr. 
Hull is credited with creating a greater 
number of new types of electron tubes 
than any other man. 

The Founders Award. bestowed only 
on special occasions to outstanding 
leaders in communications and_ elec- 
tronics, will be given to Dr. Baker 
“for outstanding contributions to the 
radio engineering profession through 
wise and courageous leadership in the 
planning and administration of tech- 
nical developments which have greatly 
increased the impact of electronics on 
the public welfare.” 

The Morris Liebmann Memorial 
Prize will go to Edward L. Ginzton. 
Professor of Applied Physics and Elec- 
trical Engineering, Stanford University 
“for his creative contribution to the 
generation and useful application of 
high energy at microwave frequencies.” 
The award is given annually to a 
member of the IRE for a recent im- 
portant contribution to the radio art. 

Edward W. Allen. Jr., Chief Engi- 
neer of the Federal Communications 
Commission, was named to receive the 
Harry Diamond Memorial Award “for 
his technical and administrative con 
tributions in the field of radio spec- 
trum utilization.” The award is pre- 
sented annually to outstanding engi- 
neers in government service. 

The Vladimir K. Zworykin Television 
Prize will go to Charles P. Ginsberg. 
(mpex Redwood City, Calif. 
“for pioneering contributions to the 
development of video magnetic record- 
ing.” The award is given annually to 
a member of the IRE for important 
contributions to television. 


Corp.., 


The awards will be presented at the 
IRE National Convention banquet next 
March in New York City. 


17 of Nation's Outstanding Electrical 
Engineers Made Fellows of AIEE 


The Board of Directors of the Ameri 
can Institute of Electrical 
has named 17 of the nation’s outstand- 
ing engineers as Fellows of the Insti- 
tute for outstanding contributions to 


Engineers 


the profession. 

Some of the men receiving the honor: 
and their citations include: Theodore 
Brownlee, General Electric Co., Pitts- 
field, Mass., “for contributions to the 
development of equipment and_tech- 
niques used in high voltage impulse 
testing.”: Emanuel L. Brancato, Naval 
Research Laboratory, Washington, 
D. C.. “for basic research contributions 
in the field of electric insulation.” ; 
John L. Cantwell, General Electric Co., 
Pittsfield. “for his contributions to 
functional testing and evaluation of 
transformers and transformer insulat- 
ing material.”; Joseph H. Cox, West- 
Electric Sunnyvale, 
Calif.. “for contributions to lightning 
protection through study of lightning 
phenomena, and the development of 
mercury-are rectifiers.”; John G. Fer- 
guson. Bell Telephone Laboratories, 
Inc.. Murray Hill, N. J., “in recognition 
of his contributions in the field of 
primary electrical measurements and 
for electronic measuring techniques.” ; 
William R. Harris, Westinghouse Elec- 
tric Corp., East Pittsburgh, Pa., “for 
contributions to the design and appli- 
cation of control systems for the pre- 
cise regulation of speed, tension and 
position.”: Arthur V. Loughren, Air- 
borne Instruments Laboratories, Mine- 
ola, N. Y., “for technical leadership 
in the electronic industry with major 
contributions toward standardization of 
television.”: Wayne J. Morrill. 
Electric Motors & Specialties Co.. 
Garrett, Ind.. “for achievement in the 
design and manufacture of fractional 
horsepower motors.” Edward 3. 
Schaefer, Franklin Electric Co., Bluff- 
ton, Ind., “for contributions to the 
design and overload protection of small 


inghouse Corp., 


color 


motors.” 


AIEE 1958 Special Technical Conference 
on Non-Linear Magnetics and 
Magnetic Amplifiers 

The 1958 Special Technical Conference 
on non-linear magnetics and magnetic 
amplifiers sponsored by the AIEE will 
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meet special fastening problems 
with specialized cost-saving experience 


Count on 


Continental Assembly Engineers’ Specialized ap- tions are unbiased. They can tell you if some 
proach to fastener trouble-shooting assignments “standard” you've overlooked will meet your needs. 


gets you the right answer promptly, with the biggest Second, if a “special” is the best answer, you 
cost savings — for two reasons. can rely on Continental’s unlimited experience to 

First, since Continental can supply more types of design and produce a fastener that will meet all 
standard fasteners, from stock, their recommenda- specifications at the lowest possible cost. 
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HOLTITE® NYLOK® 


einen abate 2 


two-piece fastening . 
A bus builder asked Continental Assembly 
Specialists how to simplify installation of 


towel-holding buttons on back of bus seats. \ 

Separate wood screw and metal button : 
being used caused slow work, with many 

pieces dropped and wasted. 

One-piece button head special screw : 
designed by Continental reduced parts P 
cost 10%. Easy installation of simplified 
fastener provides much bigger saving in 
assembly costs. Fz 


SPECIAL HOLTITE® PHILLIPS _ 5 
button-head screw replaces 


COST LESS 
SPEED ASSEMBLY 








Lt PPREPEATVTTEE EE OE LT TL 


self-locking screws solve problem 
of screws loosening in chain saw 


When consulted by a chain saw maker 
on the problem of screws vibrating out, 
Continental Assembly Specialists had 
the answer in HOLTITE® NYLOK. Two 
of the several types of machine screws 
furnished, all fitted with the resilient nylon 
plug, are illustrated. These NYLOK 
screws do not loosen in spite of extreme 
vibration, keep the saws “on-the-job”. 
Previous customer complaints of high 
maintenance costs were eliminated. 








END COMPLAINTS OF 
HIGH MAINTENANCE COSTS 





“Special” attention like this will pay off for you... 


It costs you nothing to talk to a Continental Assembly Specialist. And, as 
soon as he digs into your problem, you'll see what we mean by “specialized 
experience”. For prompt service, write or phone: Continental Screw Co., 
455 Mt. Pleasant St., New Bedford, Mass. 


% CONTINENTAL 


MEMBER HOLTITE FASTENERS 


SCREW RESEARCH 


HOLTITE PHILLIPS AND SLOTTED HEAD 

ASSOCIATION 

- WOOD * MACHINE * TAPPING * THREAD CUTTING * SEMS * NYLOK 
HY-PRO PHILLIPS INSERT BITS AND HOLDERS 


Wowie oe 
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When to specify 


VULCAN ELECTRIC 
STRIP HEATERS 





































1. When application is for: Contact 
heating of dies, platens, molds, or 
any items with flat surfaces to which 
elements may be clamped. Also air 
heating source for ovens, air ducts, 
dryers. 


2. When specifications call for: 
Seamless one-piece sheath; rugged 
non-oxidizing terminal posts; steel 
sheath for sheath temperatures to 
750°F; Chromalloy sheath for sheath 
temperatures to 1200°F; 8” to 
42%” lengths (or longer); 150 to 
1500 watts (or higher). 

3. When you have “hot” problems: 

Vulcan Engineers are ready to supply 

special heating units — engineered 

to your needs. 






































Nov. 4-8—National Metal Exposi- 
tion, Chicago. 


Nov. 6-8—Third Aero-Com Sym- 
posium, Hotel Utica, N. Y. 


Nov. 11-13 Third IRE Instru- 
mentation Conference and Exhibit, 
Biltmore Hotel, Atlanta, Ga. 


Nov. 11-13—Radio Fall Meeting 
Program; Sponsored by the En- 
gineering Dept. of the Electronic 
Industries Assoc. with active par- 
ticipation of the IRE Professional 
Groups, King Edward Hotel, Toron- 
to, Canada. 


Nov. 11-15 National Electrical 
Manufacturers Association, Annual 
Meeting, Traymore Hotel, Atlantic 
City, N. J. 









Nov. 13-15—Eighth National Con- 
ference on Standards, American 
Standards Association, St. Francis 
Hotel, San Francisco. 








Nov. 13-15—Fifth Annual National 
Convention of the Society of Tech- 
nical Writers and Editors, Hotel 
Statler, N. Y. 


Nov. 14-16 Mth Semiannual 
Meeting of the American Society of 
Refrigerating Engineers, Hotel 


Shoreland, Chicago, II. 









VULCAN ELECTRIC 
BAND HEATERS 




































Con.tructed basically like the strip 
heaters, Vulcan Electric Band Heaters 
are designed for clamping around 
tanks, pipes, injection heads, etc. 
Standard width is 12”; inside diame- 
ters from 6” to 15” (special smaller or 
larger sizes available). Semi or full 
circular bands. Equipped with mount- 
ing tabs or clamping bands. 





































ELECTRIC COMPANY 
DANVERS 2, MASS. 


Cartridge * Strip « Tubular « Immersion Electric 
Heaters . Soldering and Branding Irons 
Solder and Glue Pots 
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Nov. 17-21—National Plastics Ex- 
position International Amphitheatre, 
Chicago. 


Nov. 18-20—AIEE-IRE-APS ONR 
Magnetism and Magnetic Materials 
Conference, Sheraton-Park Hotel, 








convene at the Hotel Statler in Los 
Angeles, August 6, 7 and 8. 

The technical program will be di- 
vided into four groups. The first session 
will be a Tutorial Group designed to 
bring the conference up to date with 
the technology and theoretical aspects 
of non-linear magnetics and magnetic 
amplifiers. The second will be a Com- 
puter Session covering all facets of 
computer work related to magnetics, 
such as memories, shift registers, multi- 
pliers, and many others. The third 
session will deal with special appli- 
cations on non-linear magnetics, as in 
saturable core combinations, switching, 
frequency multiplication, circuit work 
in combination with transistors and 
others. The last session will include 
papers dealing with “new frontiers” 
in magnetics, including high-tempera- 





Calendar of Meetings 


Washington, D. C. 


Nov. 18-21—Conference on Magne- 
tism and Magnetic Materials; Amer- 
ican Institute of Electrical Engi- 
neers; Sheraton Park Hotel, Wash- 
ington, D. C. 


Nov. 18-21—10th Exposition of the 
Air-Conditioning and Refrigeration 
Industry, International Amphithea- 
tre, Chicago, IIL. 


Dec. 2-4—-Institute of Appliance 
Manufacturers, Shoreland Hotel, 
Washington, D. C. 


Dec. 2-6—26th Exposition of Chem 
ical Industries, New York Coliseum, 
Noe 

Dec. 3-5—Sixth Annua! Symposium 
on “Technical Progress in Communi- 
cation Wires and Cables” sponsored 
by industry and U. S. Army Signal 
Engineering Laboratories, Berkeley- 


Carteret Hotel, Asbury Park, N. J. 





Dec. 9-13—FEastern Joint Computer 
Conference & Exhibit; Institute of 
Radio Engineers, the Association for 
Computing Machinery. the American 
Institute of Electrical Engineers, and 
the National Simulation Council, 
Sheraton-Park Hotel, Washington, 
Db. . 


Jan. 6-8—Fourth National Sympo- 
sium on Reliability and Quality Con- 
trol, Statler Hotel, Washington, D. C. 


Feb. 18—14th Annual Quality Con- 
trol Clinic sponsored by the Rochest- 
er Society for Quality Control, War 
Memorial, Rochester, N. Y. 





ture work, high-frequency operation 
and nuclear radiation problems. 

To demonstrate recent technical ad- 
vances and new equipment, the second 
feature of the conference will include 
exhibits by forty leading manufacturers 
in the magnetics field. 

For the first time through a technical 
conference, a scholarship will be offered 
by the AIEE in behalf of the author 
presenting the technical paper judged 
most outstanding. The scholarship will 
be granted in the author's name to 
the university of his choice. 

Engineers engaged in development 
work on topics of outstanding interest 
in this field are invited to present 
technical papers at the conference. 
Subject matter and a brief proposed 
synopsis should be sent by November 
15, 1957 to: R. C. Byloff. AiResearch 
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specify ORI MITE? relays 
where dependability 
is a must! 


OHMITE RELAYS provide the same traditional dependability 
that electronic engineers in industry have come to expect of Ohmite 
components. Ohmite all-purpose relays have proved their excep- 
tional ruggedness and long life in years of service. Four popular 
stock medsde--DOS, DOSY. DO, and CRU, in 65 different types, 
are available. Models DO and DOS fill many industrial needs for a 
compact, lightweight relay that handles power loads usually requir- 
ing much larger, heavier units. They are particularly adaptable to 
aircraft and mobile equipment where severe shock and vibration are 
encountered. The increased operating sensitivity of Model DOSY 
relay, equipped with twin coils, makes the DOSY adaptable to a wide 
range of electronic control circuits, such as plate circuit controls, 
At 115 VAC or 32 VDC, noninductive load, Models DOS and DOSY 
have contact ratings of 15 amp; Model DO, 10 amp; and Model 
CRU, 5 amp. Available in a wide range of coil operating voltages 
and contact combinations. 


if 


: 


FF 


MW 


In addition to the 
four stock models in 65 types men- 
tioned above. Ohmite has seven 
standard types of relays available 
promptly made to order. These 
units are available in many contact 
combinations and coil voltages. 
They are also available in hermeti- 
cally sealed or dust-protective en- 
closures. Ohmite engineers will be 
happy to make a recommendation 
designed to meet your needs. 


SEND FOR CATALOG R-11 





BE RIGHT WITH RHEOSTATS + RESISTORS + RELAYS * TAP SWITCHES 
TANTALUM CAPACITORS * VARIABLE TRANSFORMERS 
® 


@ | | NN | Ir Ee OHMITE MANUFACTURING COMPANY 


3613 Howard Street, Skokie, Illinois 
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Why Buy Plastics Piecemeal ? 


COLD MOLDED COMPRESSION MOLDED 


AICO 
MOLDED 


MOLDED FIBERGLAS 


es » 


INJECTION MOLDED 
INJECTION MOLDED 


COLD MOLDED MOLDED FIBERGLAS 


\ veritable super market of custom molded plastics, Aico’s 
one-stop shopping service provides you with the complete 
solution to all plastics problems. Aico’s wide experience with 
every type of molding material and modern facilities for all 
molding methods eliminates split responsibilities . . . can 
save you time, money and worry. 


Mail coupon for the solution to your 
current custom plastic molding problem. 


American Insulator CorporatiOn 


h New Freedom, Pa. 


Gentlemen 


Please send me additional information on Aico’s 
eee ere aia Custom Plastic Molding Service. 
molding service includes Company Name 
Engineering, Mold Build 
ing, Compression, Trans 
fer, Plunger, Injection Title 
UT MLM ele tar =) 
plus the moiding of Re Address 
Tete te Malt tee] i-T} City 


) Have Aico representative call on me. 


Individual 
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Manulacturing Co.. 9851 Sepulveda 
Blvd. Los Angeles 45, Calif. 


Society of Plastics Engineers Holds 
Regional Technical Conference 

on Airborne Electronics 

Che Southern California Section of thr 
Society of Plastics Engineers has com- 
pleted the details of their forthcoming 
Regional Technical Conference on plas- 
tics for airborne electronics. Both an 
instructive and a highly diversified pro 
gram are expected from the Lo- 
Angeles area. a center of airframe and 
suided missile research. 

\ highlight of the discussions will 
be a first-hand account of the earth’- 
satellite by Mr. J. J. Markarian. 
project engineer. Eleven additional! 
subjects will be covered during the day 
Topics include new data on the ele: 
trical, chemical. and mechanical pro) 
erties of various plastics. 

The conference will be held on Mon- 
day, November 11th, at the Ambassador 
Hotel. 3400 Wilshire Boulevard, Lo- 
Angeles, Calif. Advance registration i- 
$8.00, which will include luncheon and 
a booklet containing the technical 
papers. 


U. §. Chamber of Commerce and College 
Placement Council, Inc., Publish 
Booklet on College Recruiting 


Broad proposals to protect college 
students from high-pressure job  re- 
cruiting tactics have been published 
by the Chamber of Commerce of the 
United States and the College Place- 
ment Council, Inc. Entitled “Principles 
and Practices of College Recruiting,” 
the publication offers a single set ot 
recruiting standards for voluntary ac- 
ceptance by all colleges and employers. 
including government agencies. It also 
seeks to end confusion brought about 
by the many current statements on 
college recruiting standards. 

The Chamber pointed out that in 
addition to safeguarding students, the 
proposals would protect the many em- 
ployers who have refused to high-pres- 
sure youngsters they seek to hire afte: 
graduation. Among practices disap- 
proved by the new recruiting guide 
are the bidding up of salary offers 
by competing employers, elaborate en- 
tertainment of prospective employees. 
special payments or other gifts, any 
undue influence on student job choices 
by faculty members, and expense ac- 
count padding by students visiting 
company plants. 

Principal objective of the proposals 
is to promote a wise and responsible 
choice of career by the student himself. 

Recommendations are based on 
studies by business groups, federal 
agencies, college placement officials and 
officers of private and state univer- 
sities brought together by the Chamber 
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Fenwal THERMOSWITCH Temperature Controls are 
enclosed in a tamper-proof assembly that’s built to 
take grueling punishment — and stay highly accurate, 
uniformly sensitive throughout the operating range 
and its range is three to five times that of an ordinary 
thermostat! 


That means you can run your machine at greater 
speeds... your machine will require less maintenance! 
It means greater flexibility for your machine — greater 


9 sales for you and all at a low first cost. 
It ~ a Even the assembly of a Fenwal THERMOSWITCH unit 
is easier and cheaper! The application of Fenwal 
THERMOSWITCH units are limitless they’re being 
e used in planes... factories... ships... hospitals... 
tou h life homes... laboratories — used almost any place where 
temperature is a factor and accuracy is a must! 


Drop us a line at Fenwal Incorporated, 111 Pleasant 
Street, Ashland, Mass. and we'll send you our catalog 


but the sensitive MC-135 or our sales engineer, whichever you want. 


Fenwal THERMOSWITCH: unit takes it in its stride 


This is our 17000 series (we’ve got 25,000 other variations 
with the operating ranges from —100°F to 600°F) in use in 
Master Jet Frymaster. The Fenwal control gives the ma- 
chine rapid, precise response; greater reliability — even 
makes it more economical by conserving cooking fat and gas! 
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CONTROLS TEMPERATURE... PRECISELWT 
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Pre-calibrated 
THERMOSTATS 
and MOTOR | 
PROTECTORS | 


DALES 


ry) cla: 


a 


Application 
—“*~  approvol: 
in some mocie!s 


th | 
> (wth foods up to 1/4 H.P. 


NEw 


DA-5L 
(Shown actual size) 
As in all other “Temp-Guard” thermostats, the new DA-5L Series is 
engineered to provide compactness, extremely fast action, ruggedness, 
accuracy and high reliability ... fine silver contacts, totally enclosed, 
or special alloys for special applications... hermetically sealed or 
Fiberglas insulated for varnish dipping or baking, and priced right. 


A new brochure — 8 pages of engineering data, plus samples are avail- 
able on request. Or, send in your specifications for Dales engineering 
— This service is free. 


& (with terminals) > (prototype) 


THE FRANKLIN DALES CO. 
Temp-Guard 


ey Ae 


Thermostats 


180-184 East Mill Street, Akron, Ohio 
Circle 332 on page 17 


ITED MURR CIT 
SWITCHBOARD OPERATION 


T-SWITCHES 
Quality Switchboard Components 


A long frame switch designed 
especially for high quality 
ee ee Sa 
board equipment and to meet 
a Me 
Ce au ads 


Long life springs — requires 
minimum of panel space — 2 
ir ei ee 


AT et MR eee mer) 
Aa 


ATs SMP i emer meri s) 
Turn Button Switch. 


Write for Catalog S-57A. 


1324 N. Halsted St., Chicago 22, III. 


Canadian Representative: 
Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto, Canada 


Circle 333 on page 17 





and the Council. Incorporated are 
earlier statements on recruiting by the 
Midwest Placement 


tion, the American Society 


Associa- 
for Engi- 
neering Education, the Eastern College 
Personnel Officers and the Manufac- 
turing Chemists Association. 


College 


Instrument Society of America 
Elects Officers for 1957-1958 


Members of the Instrument Society of 
America from across this country and 
Canada, meeting in Cleveland in mid- 
September for the 12th Annual ISA 
Instrument Conference and Exhibit, 
elected their top officers in 1957-1958. 

Assuming the 
(elected 
1957) is 


well-known 


presidency of the 
president-elect-secre- 
Robert J. Jeffries, 


educator and _ in- 


Society 
tary in 
author, 
novator in the field of instrumentation 
and automatic control. Mr. Jeffries has 
been a guiding figure in the founding 
the Society and has 
committees on both 
local levels. He is 
assistant to the president of Daystrom, 
Inc. of Murray Hill, N. J. and founder 
and director of Educational and Tech- 
nical Consultants, Inc. Mr. Jeffries, in 
addition, is an active member of AIEE, 
ASME and IRE. 


Henry C. Frost, assistant chief engi- 


and growth of 
served on many 


the national and 


neer of Corn Products Refining Co.. 
Chicago, is the new president-elect- 
secretary. Dr. Ralph H. Tripp, head of 
the Instrument Department of Grum- 
man Engineering Corp., has 
elected vice president of the Industries 
Department. John T. Elder, reelected 
district vice president of the South- 
eastern Chief 
Engineer with Tennessee Eastman Co.. 
Div. of Eastern Kodak in Kingston. 
Tennessee. Gordon D. Carnegie, owner 
of King Instrument Co. of Cleveland. 
is re-elected district vice president for 
the Midwest. John F. Draffen assumes 
responsibilities as district vice presi- 
dent of the Southwest region. He is a 
research leader at Monsanto 
Chemical Co., Texas City, Texas. Adel- 
bert Carpenter, new West Coast dis- 
trict vice president, is a charter member 
of the Northern California ISA Section. 


been 


states, is Instrument 


group 


Elmer A. Sperry Award 

Presented at AIEE Fall Meeting 

At the AITEE five-day fall meeting held 
in Chicago last month, the 1957 Elmer 
A. Sperry presented to 
three individuals and four sections of 
department of the 


Award was 


the engineering 
Electro-Motive Division of 
Motors Corp., for contributions to 
diesel-electric locomotive development. 
Sharing the award were Harold L. 
Hamilton, founder of Electro-Motive: 
Richard M. Dilworth, former EMD 
chief engineer; and Eugene W. Ketter- 
ing. research director. 


General 
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New from Clevite! 


SILC: 
No 


These latest additions to Clevite’s complete line 
of computer and general-purpose diodes offer 


you the advantages of: 


ULTRA FAST RECOVERY TIME... (JAN-256) 
(Typical: from +5.0 ma to —40v 
... 400K in 0.3us) 


HIGH FORWARD CONDUCTANCE 


(Typical: 50 ma at 1.5v) 
EXTREMELY LOW REVERSE CURRENT 


FREEDOM FROM THERMAL RUNAWAY 
at high voltage and up to 150°C 


RUGGED, HERMETICALLY SEALED GLASS PACKAGE 


For complete information, 


OTHER CLEVITE DIVISIONS: write or phone: 


Brush Instruments 
Clevite Ltd. 
Clevite Ordnance 
Pinna aeiaion TRANSISTOR PRODUCTS 


Cleveland Graphite Bronze Co. 241 Crescent St., Waltham 54, Mass 
Clevite Harris Products, Inc. TWinbrook 4-9330 


Clevite Electronic Components A Division of 
Clevite Research Center 
Intermetall G.m.b.H. 
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COLD HEADED 
FASTENERS 
COST LESS 


and usually give 
better performance 


The designer need not be restricted 

to standard fastener sizes when they 
do not meet the requirements of his 
application. It is often much less ex- 
pensive to specify a rivet, nail, screw, 
pin or stud to meet the task exactly 
as the application requires, than it is 
to compromise its function for the 
ake of “standards.” In this regard, 
we offer the equally important ad 
vantages of flexibility according to 
our customers’ design changes and 
production by high speed, quantity 
techniques. While there is nothing 
mysterious about the cold heading 
process, experience has proved it to 
be of inestimable value for getting 
maximum quality and output at a 
minimum cost. While the really spec 
tacular advantages in cost show up in 
runs of several thousand pieces, we 
are also able to take care of your 
hort run requirements. We welcome 
ind expect manufacturers to come to 
us for advice and assistance concern- 
ing their fastener problems. 


Given complete specifications, in- 
cluding a drawing and an idea of the 
application, we can quickly tell you 
whether or not it will be advanta- 
geous to have your fastener or part 
JOB-DESIGNED by HASSALL 
The remaining important aspect of 
our service to you is the ability to 
get into production quickly and 
make prompt shipment. 


Write for a copy of our new book- 
let, “What the Designer Should 
Know about Cold Heading.” 


John Hassall, Inc. 


P.O. Box 2275 
Westbury, Long Island, N. Y. 
Manufacturers Since 1850 
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Men in Industry 


Thomas P. Evans has been appointed 
director of research and development 
of American Machine & Foundry Co. 

Mr. Evans joined AMF in 1951] as 
chief systems engineer, electrical. Prio1 
AMF, Mr. Evans was with 
the Atomic Power Div. of Westinghouse 
Electric Corp. in Pittsburgh from 1948 


to joining 


THOMAS P. EVANS 


to 1951. Before that. he was an in 
structor at Yale University from 1946 
to 1948. at which time he completed 
his work for a Master's j 


Engineering. 


degree in 


Robert H. Smith has been appointed 
technical manager for present product 
American Machine & Foun 
dry’s Engineering Div. Mr. Smith joined 


lines of 


AMF in 1949 as an engineer, working 
on the field testing of 
other machinery. 


tobacco and 


Harold G. Towlson has been appoint- 
ed manager of engineering for the 
General Electric Co.'s Technical Prod- 
ucts Dept. Mr. Towlson was formerly 
manager of broadcast transmitter en- 
gineering. 

In his new position he will be respon- 
sible for overall engineering duties in- 
volved in design and development of the 
Technical Products Dept’s diversified 
product line. 


George A. Baird has been appointed 
to the post of associate director of en- 
gineering. responsible for engineering 
coordination of all commercial products 
manufactured by Burroughs Corp. 

Before joining Burroughs, Mr. Baird 
was a research assistant at the Univ. 
of Pennsylvania. and a test engineer 
with General Electric Co. 


Dr. Bernard Jacobs has been named 
vice-president in charge of research for 


General Transistor Corp. Dr. Jacobs 


was previously employed by 
Semiconductor Div. of Sperry-Rand 
Corp.. as head of material research, 
where he was responsible for the de- 
velopment of basic techniques usable 
in semiconductor device fabrication. 

Dr. Jacobs is a member of the Scien- 
tific Research Society of America. 
American Physical Society and_ the 
IRE, 

Kenneth H. Meyer has been appointed 
director of engineering for C. B. Hunt 
& Son, Inc. of Salem, Ohio, manufac 
turers of air and 
valves and 


Sperry 


hydraulic control 
pressure specialties. He 
previously was senior development and 
project engineer at Goodyear Aircraft 
Corp. 


Loren E. Gaither has been appointed 
director of communications engineering 
for Philco Corp.’s Government and In- 
dustrial Div. 

Mr. Gaither, who retired from the 
Army Signal Corps in 1955, was direc- 
tor of Government and Industrial en 


LOREN E. GAITHER 


vineering for the Magnavox Co. Before 
returning to the U. S. in 1951, Mr. 
Gaither was technical director of the 
American Forces Network in Europe. 
From 
Colonel. he was director of the Evans 
Signal Laboratory at Belmar, N. J. 


1951. until he returned as a 


In a realignment of engineering 
activities at the Chicago Military Elec- 
tronics Center, Motorola Inc., A. Ross 
Simpson has been named engineering 
manager. Marlin G. Korger has been 
named chief engineer of the same 
activity, and Ralph F. Waldon has been 
named chief engineer of production 


design and development. 


Clifford A. Busse has heen appointed 
engineering manager of the Electronics 
Div. of Rheem Manufacturing Co. Mr. 
Busse joins Rheem from the Farns- 
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NEW Armstrong 
FIBERBOARD 


REPLACES METAL 
AND PLASTIC PANELS 


Seven leading air-conditioning manufacturers are chop- 
ping costs on non-structural panels by substituting new 
\rmstrong Fiberboard for steel and plastic parts. Maybe 
Fiberboard can save money for you, too. 


Here’s why Armstrong Fiberboard reduces costs with 
no sacrifice in product performance: 


Costs less/sq. ft. Fiberboard costs under 6¢/sq. ft; 
steel for comparable service costs about 19¢/sq. ft. 


Easy to fabricate. Inexpensive steel rule dies cut, 
notch, and punch Armstrong Fiberboard accurately. 
Scoring permits bending at 90° angle. We supply it in 
sheets or in parts cut to your specifications. 
Lightweight. Weighs about '/, as much as comparable 
steel panels it replaces. 


Resists moisture. Special saturant keeps Fiberboard 
strong, rigid, and dimensionally stable under high hu- 
midity, at temperatures up to 175° F. 

Odorless. Can't taint food, as in a refrigerator. 


Resists fungus attack. Lever Bros. gives Fiberboard 
a mold growth rating of 000-012. It’s the only known 
material of its kind to pass this test. 
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Caliper. Standard thickness 
and 4-ply laminations. 


O38 inch: also in 


See how Fiberboard can cut costs in your product. Mail 
the coupon today. Armstrong Cork Company, Industrial 
Division, Lancaster, Penna. 


Armstrong FIBERBOARD 


Low-cost non-structural panels 


Armstrong Cork Company 


8611 Ingersol Street 
Lancaster, Pa. 


| wish to know more about Fiberboard for possible use in 


(kind of application) 
Have representative call 
Send samples 
Send booklet on Fiberboard and other Armstrong felt 
and fibrous products 


Name 
Title 
Company 
Address 
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A GEARMOTOR 
for dependable 


power in 
Small 


Applications 


@ Motoresearch geared 
induction motors are designed for 
applications where motion at slow 
speed is required. That’s why more 
than a million are in use today on 
vending, coin operated machines, 
amusement games, household 
ranges and rotisseries. These Gear- 
motors are manufactured in four 
basic sizes, with output shaft speed 
of 1 RPM and up. 


A magnetic clutch permitting 
motion for the interval where 
there is electrical contact can be 
provided. 


Flexible manufacturing opera- 
tions permit prompt delivery of 
Gearmotors ordered. 


For further information send 
the requirements of your applica- 
tion to us. 


~[Dfatonesente? Company 


1600 JUNCTION AVE. 
RACINE, WISCONSIN 


Gearmotors and 
Special Electrical Equipment 
Designers Manufacturers 
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worth Electronics Co., a division of 
IT&T, where he served for six years 
in various management-technical ca- 
pacities, and most recently as assistant 
manager and chief engineer—missile 


test equipment. 


F. J. Bingley has been promoted to 
manager of audio-video data systems 
research for the Government and In- 
dustrial Div., Phileo Corp. 

Mr. Bingley has been engaged in T\ 
research with Philco since 1931. Inter- 


F. J. BINGLEY 


nationally known for his work in TV 
and analysis of color phenomena, he 
received the Zworykin Award from the 
IRE in 1956 for his contribution to 
colorimetric science as applied to tele- 
vision. 


Irvin L. Cooter has been appointed 
chief of the Magnetic Measurements 
Section at the National Bureau of 
Standards. He will direct the develop- 
ment of magnetic measuring methods, 
apparatus, and standards, as well as in- 
vestigations of the various magnetic 
phenomena and properties of materials. 
Mr. Cooter joined the NBS staff in 
1930 and contributed to the original 
absolute measurement of the ohm by 


the Wenner Method. 


Rodney D. Chipp has been appointed 
Manager of Systems Engineering for 
the Radio Communication laboratory of 
Federal Telecommunication Laborato- 
ries, Nutley, New Jersey. Mr. Chipp 
will be in charge of advanced planning 
in the Radio Communication labora- 
tory, which will require liaison with 
both military and commercial com- 
munication agencies. In addition, he 
will coordinate system engineering of 
various radio communication projects. 
Active in radio and television engineer- 
ing since 1928, he was formerly direc- 
tor of engineering for the manufactur- 
ing divisions of Allen B. DuMont 
Laboratories, Inc. Mr. Chipp was 
elected a Fellow of the Institute of 
Radio Engineers in 1955 for his con- 
tributions to the development of radar 
and television apparatus for the Navy. 
Charles A. Hayne was named systems 


development consultant for the Wire 
Communication Laboratory of FTL. His 
activities will include the sales promo- 
tion of system development 
Mr. Hayne was 


projects. 
industrial 
sales manager for telephone products 
for Federal Telephone and Radio Com- 
pany, Clifton, New another 
IT&T division. He joined the Interna- 
tional Standard Electric Corporation, 
an IT&T subsidiary. as a communica- 


formerly 


Jersey, 


tions sales engineer in 1944. His activi- 
ties included project engineering and 
the sale of a wide range of telecom- 
munication systems and equipment for 
foreign countries. 


Roe Nardone has been appointed as a 
direc- 
tor of engineering for Havdu Electronic 
Products, Inc., Plainfield. N. J. 

Mr. Nardone is a leading designer of 
electromechanical 


director of the company and 


actuators. landing 


gears, etc., for aircraft. He has more 


ROE NARDONE 


than 120 patents to his credit, and also 
co-authored “Kent’s Manual”—a basic 
engineering reference found in most 
engineering departments. 

\ graduate of Stevens Institute in 
1926 with an ME degree. Mr. Nardone 
began his career with Eclipse-Pioneer 
Div. of Bendix Radio Corp. where he 
became chief mechanical engineer. He 
is a member of the ASME. 


IBM World Trade Corp. has ap- 
pointed Ralph G. Mork as director of 
experimental development. Mr. Mork 
will be responsible for the planning 
and direction of the company’s program 
of research in its four 
overseas. 


laboratories 


Chas. S. Rockwell lias been appointed 
president and general manager of the 
Ford Instrument Co., Diy. of Sperry 
Rand Corp. Mr. Rockwell will also 
assume the presidency of Sperry Far- 
ragut Co., Div. of Sperry Rand. He has 
been associated with various divisions 
of the Sperry Rand Corp. since 1943. 


John J. Wiest has been named tech- 
nical director of the locknut depart- 
ment of Standard Pressed Steel Co., 
Jenkintown, Pa. Mr. Wiest. formerly 
manager of sales of the company’s 


ELECTRICAL MANUFACTURING 





NOVEMBER 1957 


oe 


COPPER 


IS INDICATED FOR YOUR PRODUCT 


Select the production or service character- 
istic your product requires and you'll find 
HUSSEY COPPER exactly fills the bill. 

If production is a problem, rely upon the 
extreme ease of cutting, forming, stamping 
or spinning Hussey Copper and your choice 
of lock seaming, soldering or brazing for 
assembly. Consider, too, the smooth surface 
and bright finish on Hussey Copper that 
can save you many finishing operations. 


All these ‘‘work-savers’’ mean faster pro- 
duction, fewer and less complicated fabri- 
cation operations and minimum finishing. 

For dependable service in your product, 
Hussey Copper offers lifetime durability, 
freedom from corrosion failure, excellent 
heat transfer or electrical conductivity. 
Hussey Copper is an original equipment 
specification that assures low cost produc: 
tion and unsurpassed product quality. 


Cc. G. HUSSEY & COMPANY 
(Division of Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 


7 Convenient Warehouses 
to serve you: 


PITTSBURGH (19) 
2850 Second Avenue 


CLEVELAND (3) 
5318 St. Clair Avenue 
NEW YORK, 
LONG ISLAND CITY (6) 
34-39 Thirty-first St. 


CHICAGO (18) 

3900 N. Elston Avenue 
ST. LOUIS (1) 

Central Terminal Bidg. 


PHILADELPHIA (30) 


CINCINNATI (37) 
1045 Meta Drive 
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1632 Fairmount Avenue 


Whatever type 
transformer 
YOU make... 


sITtTiD ELLE 
a 
a 


ent 


he 


NeW saver. ODD 


epoxy casting resins 
make your job easier 
and your product better 


Here’s how: 


Especially developed for casting transformers, coils, 
magnetic amplifiers, and similar equipment, these four 
new additions to the 6900 Series cost less per pound. 
They make the job easier by offering long pot life, low 
viscosity, and non-settling fillers —and each is adapt- 
able to automatic production equipment. They make 
the product better because they are epoxies with built in 
Hexibility — insuring top resistance to mechanical and 
thermal shock. Write for new technical Data Bulletin 
6900-1. 


HOUGHTON LABORATORIES INC. 
OLEAN, NEW YORK 


SIVE p 
oe? ®o, 


° @ 
~~ 


In California In Canada i 
5920 SMILEY DRIVE HYSOL (CANADA) LTO 4 — 
CULVER CITY TORONTO 17 % 


q 
*emicar @ 
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Flexloe locknut products, will head a 
program for preparation of technical 
data on SPS nut products and thei 
applications for customers. 


John M. Carter has been named pre-i- 
dent of California Technical Industries, 
Div. of Textron Inc. Prior to joining 
CTI, he held the position of manage: 
of fighter radar engineering at the Ai: 
Arm Div. of Westinghouse Electri: 
Corp. in Baltimore. 


William G. Fockler has been named 
manager of technical products engineer- 
ing at Allen B. Du Mont Laboratories. 
Ine. 

Prior to his appointment, Mr. Fock- 
ler was assistant engineering manage! 
of the Technical Products Div. In his 


WILLIAM G. FOCKLER 


post, he is responsible for engineering 
programs for cathode-ray oscilloscope- 
electronic test 


and associated equip- 


ment, automotive test equipment, in- 
dustrial TV, and 
munications. He is a member of IRI 


and AIEE. 


mobile radio com- 


C. P. Woodward has been promoted 
to manager of missiles and advanced 
tactical systems research for the Goy- 
ernment and Industrial Div. of Phileo 
Corp. Mr. Woodward has been engaged 
in research on Sidewinder, the Navy s 
air-to-air guided missile. 


Albert H. Clarke, 
dent for engineering for Crouse-Hinds 


former vyice-prest- 


Co., Syracuse, has been named vice- 
president for manufacturing. 

His successor as vice-president fo! 
Russell P. Northup, 
formerly commercial vice-president for 


Condulet Sales. 


engineering Is 


Ernest R. Freeberg has been elected 
president and general manager of the 
Moline, and 
Manufacturing Co., Inc.. 
Wise. Mr. Freeberg wa- 


formerly chief engineer of Eagle Signal 


Eagle Signal Corp. of 
the Hagen 


ot Baraboo, 


Corp. 


John S. Light has joined National 
Research Corp. as director of the me- 
chanical engineering department. H: 
was formerly assistant chief engineer 
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TECHNIQUES oni DEVELOPMENTS 


in oscillographic recording 


CIRCUIT DESIGN AND TYPICAL USES 
OF THE “150” CARRIER PREAMPLIFIER 


One of the most frequently used plug-in front ends for 
Sanborn 150 Series oscillographic recording systems is the 
Model 150-1100 Carrier Preamplifier, since with it a “150” 
system can record such variables as force, temperature, 
strain, pressure, displacement, velocity, flow, acceleration — 

or any variable which can be 
expressed suitable input 
signal by a transducer. The “L100 
Carrier” will operate with a 
variety of different transducers 
and bridge circuits, which will be 
mentioned later on. 

In the block diagram (Fig. 1), 


as a 


apush-pulloscillator 
provides an excitation 
voltage of about 5 v. 
to the transducer at a 
standard frequency of 





2,400 cycles or optional 
frequencies of 600 and 
1.200 
plug-in components 
This excitation voltage also feeds the Balancing. Calibration 
and Zero Suppression circuits. (The Balancing controls allow 
correction of resistive and reactive signal leakage from the 


cycles, using 


a ih 


rrr. 


rt itit 
eTTiTtyTTTe 
Tt 


itt 


transducer, so that at zero load the net signal to the Pre- 
amplifier is zero. The Zero Suppression feature permits 
bucking out a large static load so that a small part of the 
load can be expanded over the full recording chart. The 
Gage Factor control allows the zero suppression range to be 
made equivalent to some convenient transducer load, or the 
full load rating of the transducer, and also causes the cali- 
bration signal to represent 2‘ that load.) Transducer 
output is fed to the transformer through the Gage Factor 
potentiometer, across which the Balancing-Calibration-Zero 
Suppression circuits develop a voltage effectively in series 
with the transducer output. The mixer receives a suppressed 
carrier AM signal and re-inserts a carrier component, to 
make its output a conventional AM signal whose modulation 
represents the transducer load. The signal 
(whose amplitude and polarity represent magnitude and 
direction of transducer output) is recovered by the demodu- 
lator and fed to the output amplifier, which in turn excites 
the Driver Amplifier 
“150” system 


of 


modulation 


and recording galvanometer of a 


Transducers which be used with the 
amplifier include strain gage half-bridges or 
commercial 


Carrier Pre- 
full-bridges, 

differential 
transformers and resistance thermometer bridges. The trans- 
ducer chosen should provide at least 18.0 microvolts per yolt 
of excitation at the minimum load to be recorded, for a one 
cm. deflection; impedance should be 100 to 1000 ohms. With 
strain gages, normal operation provides sensitivities of 50, 
20 or 10 micro-inches per inch for each cm. on the recording, 
depending on the number of active gages. With resistance 
thermometers, if 1°C. or 2°F. per stylus deflection is 
suflicient sensitivity, the user can construct his own resist- 


may 


resistance or reactance bridges, 


ance thermometer by including a 3 ohm coil of copper w 
in one arm of an equal arm 100 ohm bridge 


Helpful information about the use of transducers with the 150-1100 Preamplifier is contained in the 


Sanborn RIGHT 
Vov. 1956 
Strain Gage Bridges 


fuq. 1955 


ANGLE articles 
Filler Networks for use with 


reprints on request {ug in 


Calibration with 1-, 2- or 4-arn 


Va {ue 19 


Coupling Differential Transformers 
Force Dynomometers, Nov 1956 


Theoreticaland Actual Applications of Bridge Circuits and 


Wing flutter recording to infrared research . . . 
with the versatile ‘‘1100 Carrier” 


Today, Carrier Preamp-equipped Sanborn “1 50" systems are being used for 
frequency response tests of process control system components; to record 


shaft deflections of fluid mixing equipment; in infrared research . . 


. vehicular 


traffic studies . . . submarine hull vibration measurements. Applications are 

limited only by the transducers available. 
These are applications of only one “150” front-end; eleven more inter- 
changeable, plug-in Preamplifiers increase the scope of Sanborn 
oscillographic recording systems to meet an almost infinite variety of 
research, production and field testing requirements. All Sanborn “150" 
direct writing systems record inkless traces in true rectangular coordi- 
nates; all provide 1% linearity; Basic Assemblies — equipped with your 
choice of Preamps — are available from one- to eight-channels, 
packaged in vertical cabinets, portable cases, or specially modi- 


fied housings. 


Technical data and help with your 
oscillographic recording problem are 
always available from Sanborn. 


SANBORN COMPANY 


INDUSTRIAL DIVISION 
175 Wyman St., Waltham 54, Mass. 
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Another cost-saving application of Amplex Powder Metallurgy 


How to make a self-propelled rotary mower more 
compact and still permit the rotary blade to operate 
while the mower idled —without increasing costs! That 
was the problem company engineers tackled. One 
way was to combine three components—over-run- 
ning clutch, oil pump piston cam, differential—into 
one. They experimented widely with designs and 
materials. Result: an OILITE powdered bronze 
worm gear with one side of the hub a cam operating 
the oil pump, the other side a wheel drive ratchet. 
(The other half of the ratchet—fixed to the drive 


——— 


*OILITE is a 
registered trademark 


shaft— OILITE powdered iron.) The design achieved 
the desired compactness and idling characteristics. 
OILITE powder metallurgy achieved a major 
reduction in cost, an increase in serviceability. 


Do you have a design problem? Maybe Amplex 
has the answer. Write for detailed information about 
Amplex powder metal components—OILITE Bear- 
ings, Parts, Filters. Or call your nearest engineering 
representative listed in the yellow pages under 
“‘Bearings—OILITE.”’ 


Only Chrysler Makes Oilite* 


AMPLEX DIVISION 


CHRYSLER CORPORATION « DETROIT 31, MICHIGAN 
Representatives and dealers located throughout the world 


BEARINGS «+ FINISHED MACHINED PARTS + PERMANENT METAL FILTERS + FRICTION UNITS + FERROUS AND NON-FERROUS METALS 
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at Bird Machine Co., and held earlier 
positions at Socony Vacuum Oil Co. 
and Hartford Empire Co. 


Ray A. Bouvier, of Colebrook, Conn.., 
has been appointed chief engineer for 
McGill Manufacturing Co., Inc., Elec- 
trical Division, Valparaiso, Ind. Prior 
to accepting his new position, Bouvier 
served as industrial engineer with the 
New Haven Clock Co., New Haven. 
Conn., and as project engineer with 
Landers, Frary & Clark, of New Britain, 
Conn. 


William C. Bullock, formerly a super- 
visory engineer in the Magnetic Device 
Section of Westinghouse Electric Corp.. 
has joined the engineering staff of G-L 
Electronics, Camden 5. N. J.. where 
he will concentrate his experience on 
the application of tape wound cores to 
electronic equipment. 


Dr. James G. Buck has been appointed 
director of research and development 
for Erie Resistor Corp. Dr. Buck comes 
to Erie from Sylvania Electric Products. 
Inc.. where he was section head of 
thermionic research. 

Dr. Buck will direct physical, chem- 
ical, electrical and mechanical research. 
and basic new product and _ process 
development. 


Stanley S. Schneider has been appoint- 
ed director of engineering for the 
Government and Industrial Div. of The 
Magnavox Co. 

Mr. Schneider comes to Magnavox 
from the Canadian Westinghouse Co.. 
where he had been employed for the 
last six years. 


Herbert 1. Chambers has been named 
chief development engineer for Consol- 
idated Electrodynamics Corp. 

Prior to joining CEC in 1954, Mr. 
Chambers was supervisor of new prod- 
uct development for Electric Auto-Lite 
Co. 


Alfred H. Grebe has been appointed 
chief engineer for Filtors, Inc. Mr. 
Grebe is a graduate of RPI with a 
3SEE degree. and is a member of IRE. 


H. A. Steinherz has been promoted 
to the position of manager of engineer- 
ing and development of NRC Equip- 
ment Corp. Mr. Steinherz was formerly 
associated with General Electric Co.. 
where he was a materials engineer con- 
cerned with magnetic and semiconduc- 
tor materials. 


Harold S. Goldberg has joined Con- 
solidated Avionics Corp. as chief de- 
velopment engineer. Mr. Goldberg 
comes to Avionics from Emerson Radio. 
where he was manager of the engineer- 
ing fabrication department. 
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_ DESIGN ENGINEERS soy thi 


' CONDULETS 


"No matter what type of 


explosion-proof fitting we 
need, Crouse-Hinds has it!’’ 


GASOLINE BLENDER CON- 
TROL PANEL built by Proportion- 
eers, Inc. for Shell Products. 


REAR VIEW Panel contains 58 
different types and sizes of ex- 
plosion-proof Condulets—a_ total 
of 715 in all. 


No matter how complicated your electrical con- 
duit layout, you'll find everything you require in 
the Condulet Catalog. There are more than 
15,000 different types of Condulets, plugs, re- 
Rd wariomwioe \  cCeptacles, switches, controls, circuit breakers 
sea =OistRiBuUTION \ and lighting fixtures — for both hazardous and 


emabentwety though ordinary locations. 
ELECTRICAL , 


DisTRIsUTORS 
\ . For complete freedom in layout design, get 
*Registered acquainted with Condulets. Product Engineering 
Advisory Service available on request. 


OUSE-HINDS company 


Main Office and Factory: Syracuse, N. Y. 
Crouse-Hinds Company of Canada, Ltd.: Toronto, Ont. 


Othees 
¥ 
vv 


| FLOOD LIGHTS © CONDULETS © TRAFFIC SIGNALS © AIRPORT LIGHTING _ 
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When Timing is 
the Problem 


LUX . « « Specialists in the in- 


dustrial timing field and producers 
of over 20 million clocks and timers 
. .. Now Offers the full facilities of 
their renowned laboratories to help 
solve your timing problems. 


For design engineering assistance 
. . . Cooperation on custom-develop- 
ing and adapting of electric or me- 
chanical timing devices to meet your 
specialized needs . . . contact LUX. 


TYPICAL PRODUCTS DEVELOPED 
BY THE FAMOUS TIMING 
LABORATORIES OF LUX 


: APPLICATIONS 


i PARKING METERS 


WASHERS & 
DRYERS 


BATTERY 
CHARGERS 


MILK COOLERS 
COFFEE MAKERS 
DISH WASHERS 
GAS RANGES 
SUN LAMPS 


ROTISSERIE 
COOKERS 

ELECTRIC 
HEATERS 


RECORDING 
INSTRUMENTS 


FULLY AUTOMATIC 
RANGE TIMER CONTROLS 


TIMERS FOR ELECTRIC 


R 
CONDITIONERS 
DRYERS 


REFRIGERATION 
SYSTEMS 


ELECTRIC RANGES 
CLOTHES DRYERS 


RECORDER CLOCK 
thw 


The LUX CLOCK MANUFACTURING CO., Inc 
WATERBURY 20, CONNECTICUT 
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Company 
Briefs 


Borg-Warner Corp., Chicago. has 
opened a new plant near Parkersburg, 
W. Va.. to manufacture a new, tough, 
heat-resistant plastic material known as 
Cycolac resin. The plant will be oper- 
ated by the Marbon Chemical Division. 
Marbon Division. which plans to con- 
tinue operations in Gary, Ind., also 
produces resins for the rubber and 
paint industries and rubber-to-metal 


adhesives. 


Construction of a $2.000.000  elec- 
tronics facility for development of ad- 
vanced radar instrumentation has been 
started by Sperry Rand Corp., at Clear- 
water, Fla. Sperry Rand plans to utilize 
the new facility to expand its develop- 
ment and testing of new microwave and 
electronic instruments designed to con- 
trol and monitor various functions in 
aircraft and missile systems. industrial 
processes. and other new types of elec- 
tronic systems. Eugene J. Venaglia is 
the new electronic division manager. 


Merger of Unitronics Corp. and The 
Hufford Corp. into the Siegler Corp. has 
been announced. subject to stockholder 
approval. The merged companies are 
expected to do in excess of $75.000.000 
annual sales. of which more than $50.- 
000.000 will be in electronics produc- 
tion. divided equally between military 
and commercial work. The new corpo- 
ration will have manufacturing facili- 
ties in California, Illinois. New York 
and New Jersey and will be headquar- 
tered at Siegler’s executive offices in 
Anaheim. Calif. 

Unitronics is the parent corporation 
for Olympic Radio G& Television Co., 
Long Island City. the David Bogen Co., 
Inc., and Presto Recording Corp., Para- 
mus, N. J. 


Further expansion of facilities for 
production, research and development 
has been announced by Hitemp Wires, 
Inc., Mineola. N. Y. Construction of a 
new plant. for coating wires and cables 
with Teflon and other high temperature 
insulations. has been started in the 
“Westbury Industrial Park.” 

Automatic Electric Co. has begun 
moving its facilities from Chicago to 
suburban Northlake. Ill. The move will 
be completed by Fall. The new Auto- 
matie Electric plant stands on the 167- 
acre site of a country club. The build- 
ing. one of the largest industrial struc- 


SOLDERING LUGS 
* TERMINALS e 
PRINTED CIRCUIT 
HARDWARE 


i 
. Z 


Tell us about your application and 
production requirements. We’ll 
supply your needs from our com- 
plete line—or adapt to your speci- 
fications—and show you how to cut 
costs and speed up production! 


@ Miniature Tubular Terminals, 
Wire Wrap Terminals and 
Contacts for Automated Printed 
Circuit Applications 


@ Solderless Crimp-on Terminals 
@ Line Cord Interlock Terminals 


@ Automatic terminal inserting, 
crimping and staking machines 


Contact us today. Send blue print 
or specifications for specific infor- 


mation. Request bulletins for gen- 
eral information. 


ee TOOL and MANUFACTURING CO. 


4021 W. LAKE ST. + CHICAGO 24, ILL. 
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B-H Curves 


magnetic characteristics for the electronics of today and tomorrow 


It often takes a very special kind of “magnetic behavior” 
to solve development problems in the highly-advanced 
electronics of today. For instance, the curves above 
show the special permeability characteristics available 
in some of the Carpenter alloys for electronic, magnetic 
and electrical applications. 


They illustrate one of the many ways Carpenter alloys 
provide special properties to meet the requirements of 
computer cores, special magnetic amplifiers and many 
other highly developed forms of electronic apparatus. 


Carpenter alloys for electronic, magnetic and electrical 
applications provide many other properties ideal for de 
velopment and production work, such as low thermal 
expansion, glass-to-metal sealing, high electrical resistiv 
ity, temperature compensation and corrosion resistance. 


Export Dept 
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When you work with Carpenter, vou have access to the 
most complete selection of these amazing alloys avail 
able today. You're assured of precise and uniform qual 
ity, achieved by the closest steelmaking quality controls, 
proved in actual applications many times over. You'll 


find Carpenter willing to work « 
way vou wish. 


losely with vou in any 


} 


Complete technical data on Carpenter alloys for el 
tronic, magnetic and electrical applications are available 
on request. Why not get in touch with us? Outline 
your requirements on your company letterhead and put 
it in the mail today. 


[arpen ter 


Alloys for electronic, magnetic and electrical applications 


I'he Carpenter Steel Company, 115 W. Bern St., Reading, Pa 
[he Carpenter Steel Co., Port Washington. N. Y 


CARSTEELCO 
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it he Me ed ae 
MOTORS AGAINST FAILURE 
REGARDLESS OF 


Mighty Mite motor 
protectors can be 
furnished as small as 
44” long x 4" wide 
for motors rated up 
to 3 h.p., 115/230 
volts. Millions of 
Mighty Mites used 
in leading makes of 
electric motors have 
proved dependable 
performance 


ACTUAL SIZE 
MODEL H-200-M 






ACTUAL SIZE 
MODEL SU-100-L 










ACTUAL SIZE 
MODEL SU-100-M 


Mighty Mite protec- 
tors add years of ser- 
vice life to any motor 
by continuously and 
automatically elimi- 
nating over-heating 
and charring of in- 
sulation, as well as 
possible burn-out. 
Mighty Mites are 
tamper-proof and 
cannot change their 
tactory-set operating 
characteristics 


Mighty Mite units 
are accurately pre- 
calibrated at the re- 
quired break temper- 
ature up to 200°C. 
They are supplied in 
special “ready-to- 
use” packages, and 
require no further 
sorting, adjusting or 
other handling prior 
to actual installation 
on the motor assem- 


bly line. 


Mighty Mite thermal protectors can be conveniently fitted 
into practically any stator design. In operation, they will 
automatically break the circuit to the stator field whenever 
the motor exceeds a predetermined safe operating tempera- 
ture. When the temperature returns to normal, the Mighty 


Mite will automatically reconnect the circuit. 


SAMPLES AND ENGINEERING AID AVAILABLE 
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tures in the Middle West, will house 
the General Telephone Laboratories 
and the general offices and United 
States production facilities of Auto- 
matic Electric. Both organizations are 
part of the General Telephone System. 


Standard Pressed Steel Co. will build 
a 55,000-sq ft addition to its main 
Jenkintown, Pa., plant this year pri- 
marily to increase production of re- 
cently introduced precision fasteners. 
The new $750,000 building will also 
enable SPS to enlarge its research and 
development laboratories. Expansion 
has been necessitated by increased de- 
mand for industrial and aircraft prod- 
ucts—particularly for such new  prod- 
ucts as titanium fasteners. self-locking 
screws, lightweight steel locknuts and 
high temperature, high-strength bolts 
for jet aircraft. 

SPS has also broken ground for a 
280,000-sq ft manufacturing plant in 
Santa Ana. Calif., near Los Angeles. 


Expansion plans announced by Engi- 
neered Magnetic Division, Gulton Indus- 
tries, Inc., Metuchen. N. J.. for its Cul- 
ver City, Calif... plant will triple 
production capacity when completed 
this vear. The division manufactures 
magnetically regulated power supplies 
for airborne, computer and other appli- 
cations. 


A leading producer of industrial ce- 
ramics for the electrical. electronics and 
related industries. General Ceramics 
Corp., is adding to the plant’s current 
200.000 square feet devoted to produc- 
tion, a new 12.000 square foot build- 
ing which will house, in addition to 
other equipment, a special atmosphere 
kiln 130 feet long for firing ferrite 
magnetic components for use in elec- 
tronics equipment. 


Industrial Instruments, Inc.. Cedar 
Grove. N. J.. announced that several 
sister companies have been formed by 
its new parent, Industrial Instruments 
Holding Corp. Industrial Instruments En- 
gineering Corp. provides development 
and engineering facilities: Industrial 
Instruments Components Corp. concerns 
itself with supplying components to 
inside and outside assemblers: Indus- 
trial Instruments Automation Corp. 
provides automatic, labor-saving and 
critical-control equipment. Industrial 
Instruments, Inc.. is a supplier of 
chemical-process instrumentation, elec- 
trical and electronic test and measuring 
instruments, and agricultural measure- 
ment and control equipment for mois- 
ture and fertilizer conditions. 


Electrical Industries, formerly located in 
Newark, has completed its new plant 


at 691 Central Ave.. Murray Hill, N.J. 
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or all the stringent 


MIL-1-18057A 


BH “11517 








MIL-I-18057A is a functional type test — for Class H 
Insulating Sleeving. It sets the standard for performance 
of braided Fiberglas Silicone Elastomeric sleeving in 
electrical insulating systems subjected to high tempera- 
tures and mechanical stress. 

When you specify BH-1151 Fiberglas Silicone 
Elastomeric Sleeving, it meets these high standards. 
Supported by long record of service in both military 
and industrial applications. 

BH-1151 combines the superior qualities of Silicone 
Elastomer — extreme low temperature and high 
temperature flexibility, resistance to degradation when 
exposed to high temperature, chemical inertness, and 
resistance to crazing — with the support, resistance to 
cut-through and dimensional stability offered by the 
basic Fiberglas braid. 

All of these properties are required by MIL-I-18057A 
and proof of BH-1151’s ability to meet these standards 
is established by data obtained in each of the prescribed 
test methods. These data sheets are available on request. 


BENTLEY, HARRIS MANUFACTURING Co. 
1100 Barclay St. 


CONSHOHOCKEN 2, PA. TELEPHONE: TAYLOR 8-0634 
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BH Non-Fraying glass fiber sleevings are made by exclusive Bentley, 
Harris process (U.S. Pat. Nos.: 2393530; 2647296 and 2647299). 
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FOR SMOOTH, 
CONTINUOUS 
LINE VOLTAGE 
CONTROL OF 
HEAT, LIGHT, 
POWER, SPEED 


Adjust A Yott 
TYPE 100 BU 


VARIABLE TRANSFORMER 


¢« COMPACT °* 
EASILY MOUNTED 


This highly efficient transformer is 
designed for single-hole, back-of- 
panel mounting for variable AC 
voltage control of up to 165 VA 
applications. 

The 100 BU features the LoRes 
alloy-plated brush track to assure 
long life and low maintenance by 
eliminating commutation surface 
oxidation and deterioration. Its spe- 
cially designed rotor spring provides 
uniform pressure from full-brush to 
no-brush condition. It also incor- 
porates a new snap-in brush design. 


This compact transformer, which 
delivers any output from zero to 
17% above line voltage, contains 
high-performance strip silicon steel 
core. Coils are bank-wound on to- 
roidal machines of our own design 
and manufacture. 


To control larger amounts of power, 
our compact 300 BU is also avail- 
able with a maximum load rating of 
0.4 KVA. Write for the complete 
Adjust-A-Volt catalog. There’s no 
obligation involved, of course. 


STANDARD 


ELECTRICAL PRODUCTS CO. 
2240 E. THIRD ST., DAYTON, OHIO 
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Engineering 
Standards 


RETMA-NEMA Standards for Designa- 
tion System for Cathode Ray Tubes. 
These standards were formulated by the 
Joint Electron Tube Engineering Coun- 
cil. JETEC is sponsored by both 
RETMA and NEMA to develop stand- 
ards proposals and data dealing with 
electron tubes and allied sealed devices. 
Copies of this standard may be ob- 
tained for 25¢ by writing for Standard 
RS-193 to RETMA, 11 W. 42nd St., 
New York 36, N. Y.. or to NEMA, 155 
E. 44th St.. New York 17, N. Y. 


Proposed Standard on Dimensions for 
Multiple V-Belts and V-Belt Drives, 
ASA B55.1. The ASME has announced 
the distribution of a proposed standard 
on Dimensions of V-Belts and V-Belt 
Drives for criticism and comment. 
Copies of the tentative draft may be 
obtained free of charge by addressing 
Frank Philippbar, Standards Dept.. The 
American Society of Mechanical En- 
gineers, 29 W. 39th St.. New York 18. 
N. Y. All requests should be made on 
letterhead. 


Diazotype and Blueprint Paper 

Printed copies of Simplified Practice 
Recommendation R260-57. Diazotype 
and Blueprint Paper (sheet and roll 
sizes) are available. The recommenda- 
tion, proposed by the National Associa- 
tion of Blueprint and Diazotype Coat- 
ers, establishes 11 standard sizes of 
diazotype paper in sheets and 6 stan- 
dard widths of diazotype and blueprint 
paper in rolls. 

Printed copies may be obtained from 
the Superintendent of Documents. U. S. 
Government Printing Office. Washing- 
ton 25, D. C.. for 5 cents each. 


Fixed Film Resistors and 

Power Filter Inductors 

Two new recommended EIA (formerly 

RETMA) standards available are: 

RS-196—Fixed Film Resistors (High 
Stability). This 
from Standards Proposal No. 


507. is new material). Price 


60 cents. 


RS-197—Power Filter Inductors for 
Electronic Equipment. (This | 
Standard from Standards Pro- 
posals Nos. 511 and 526. is a | 
revision of TR-110-B) Price 


50 cents. 


Copies may be obtained by writing 


Standard 








COMPLETE 
YOUR 
REFERENCE 
FILES on... 


Editorial Reprints .. . 
New Materials Information . . . 
Advertiser's Engineering Data 


New Literature Available. . . 
See Page 17 


Over 50,000 individual reprint 
requests for feature articles dur- 
ing the first six months of this 
year were supplied to readers, 
free of charge. This service was 
initiated to enable you to main- 
tain your own subject files on 
engineering problems via fea- 
ture articles, new literature, new 
materials and parts and adver- 
tiser’s engineering data _ that 
were a part of each issue. 


The most recent step, “In This 
Issue,” on page 6 and 7, is a 
brief description of each article 
in handy “file form,” allowing 
you to review each article to 
determine your degree of in- 
terest, and also build yor ref- 
erence file. 


Another new step was the place- 
ment of the Reader Inquiry 
Service on page 17 instead of 
next to the back cover so that 
it would be more accessible to 
you. Keys to all editorial and 
advertiser's engineering data in 
this issue are shown. 


These features now become a 
permanent part of the Reader 
Inquiry Service. We hope you 
like it and find greater use for it. 


READER INQUIRY SERVICE 


NOW ON 
PAGE 17 
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In these modern annealing furnaces, a clean, dry nitrogen atmosphere assures clean, bright sheet. Annealing temperature is measured accurately with load 
thermocouples for proper control of temperature of crystallization of the rolled metal structure and to insure meeting specified mechanical-property limits. 


Anaconda Aluminum Coiled Sheet 


ALUMINUM COILED SHEET produced to the high 
standards of quality and uniformity maintained by 
The American Brass Company is now available for 
prompt shipment from our Torrington Division to all 
points in the United States. 

It is rolled on the most modern, high-speed equip- 
ment. X-ray controlled to close tolerance in gage. High- 
speed, electronically operated slitters give exact widths 
with clean edges on evenly and tightly wound coils. 
Latest annealing furnaces—with controlled atmosphere 
and temperature—provide high uniformity of metal 
structure to meet specified mechanical-property limits. 
IN THESE WIDTHS: Maximum 28 inches 

Minimum °% inch 
IN THESE THICKNESSES: Maximum 0.064 inch 
Minimum 0.006 inch 
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COIL WEIGHTS: Up to 100 lb. per inch of width 
ARBOR SIZES: 4, 6, 8, 10, 12, 16, and 20 inches in 
diameter 

ALLOYS: 1100, 3003, 3004, 5005, 5050, 5052 
TEMPERS: Alloy Nos. 1100, 3003, 5005 

—O, —H12, —H14, —H16, —H18 

Alloy Nos. 3004, 5005, 5050, 5052 

—O, —H32, —H34, —H36, —H38 
FOR IMMEDIATE ACTION, call The American Brass 
Company Office nearest you. The American Brass Com- 
pany, Waterbury 20, Conn. 


ANACONDA 


ALUMINUM COILED SHEET 
Made by The American Brass Company 








PIC Saderance Rated Counters 
to Fit every uced 


Super-Wizard Electric Counters 


200 Million 
Count Life. 


The real heavy duty 
electric counter— 
unapproached 
leader for over 25 
years. 


5 watts power con- 
sumption. 


Quiet, no AC hum. 


Available for all standard voltages and fre- 
quencies including DC 


























SVT CaS Cr CMR TCLS 


fi 
as et 


Lt _ nr ! 


Toughest gaa 
. 112345 


Stroke 
Counters | = 
URC a 


Used in automobile and aircraft 
plants, stamping, metal working, die 
casting and plastic molding plants, and 
aCe Im it ce 





a Oey LOOM alr ccm Cl ES Silver King Revolution Counters 


Rugged as a 


a bull dozer. 


no AC hum 
Operate 
smooth as 


50 Million Count Life a watch. 


LiL ed Berle mum le 
Sethe ewer ei 
Only 7 watts power consumption. 


Available for all standard voltages and fre- 
quencies including DC. 





200 Million Count Life 


Used on measuring machines and coi 
winders, for revolution counting on engines, 
pumps, etc. and for too! registration. 


Mercury Electric Counters 


Small, compact counters 
for use where space is 
limited and duty is light 
to moderate. 


Extensively used for lab 
oratory service, also for 
built-in application on 
office machines, light in- 
dustrial equipment, and 
vending machines of all 
kinds. 


Knob Reset models rated 
§ million counts, Non- 
Reset, 3 million. 


Ta cL Cam PLC 


Small, light to moderate 
duty mechanical stroke 
counters for use where 
space is limited and duty 
is light to moderate. 


Widely used for laboratory 
eae ee eee een 
EY ie Ome eur 
chines, light industrial 
equipment, etc. 


Reset models have 6 
million count life; non- 
CaS) Mee TLC 





See your PIC Distributor or send for the PIC catalog describing 
Electric Counters and Actuators; Mechanical Stroke and Revolu- 
tion Counters; and electrically operated Automatic Batch Counters. 


ap tiilin Prttiiment 


DIVISION OF GENERAL CONTROLS CO. eC 


8074 McCormick Boulevard, Skokie, III. 
manufacturers of counting instruments for every purpose 





42 Branch Offices and Representatives serving USA and Canada 
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to RETMA, Engineering Department, 
11 W. 42nd St.. New York 36. 


Terms in Nuclear Science 

and Technology 

ASA N1.1-1957—A Glossary of Terms 
in Nuclear Science and Technology. 
Prepared by the National Research 
Council and approved as an American 
Standard on June 5, 1957 by the Ameri- 
can Standards Association. 

Copies may be obtained from the 
American Society of Mechanical 
Engineers. 29 W. 39th St.. New York 
18, N. Y. Price $5.00. 





Book Reviews 


Behavior of Metals at Elevated Tempera- 

tures. Lectures delivered at the Insti- 
Metallurgists Refresher 
Course, 1956. Philosophical Library. 
Inc.. 15 E. 40th St.. New York 16. 
N. Y. 122 pp. $6.00. 


tion of 


The present volume contains the full 
text and illustrations of the lectures 
delivered at the tenth Refresher Course 
held in Llandudno in Oct. 1956. The 
text covers the effect of temperatures 
from only slightly above normal up to 
the highest working limits. 

In the introductory paper. N. P. 
Allen. Superintendent of the Metallurgy 
Division of the National Physical Lab- 
oratory, discusses the effects of high 
temperatures on the engineering prop- 
erties of metals. such as stability of 
physical properties. elastic constants 
and coefhcients of expansion, resistance 
deformation and 
under stress. the behavior under fluctu- 
ating temperatures. and resistance to 
chemical attack. 

The second paper. by G. E. Meikle. 
of the Metallurgy Dept., Ministry of 
Supply. deals with the effect of tem- 
peratures up to 450 C. with particular 
reference to airframe structures and 
guided missiles. Among other things. 
he discusses kinetic heating. a com- 
paratively new subject. 

L. B. Pfeil. Director, Mond Nickel 
deals with the effects of 
temperatures of 500 C upwards on non- 
ferrous metals. 

W. E. Bardgett. Research Manager. 
United Steel Companies Ltd.. deals 
with high temperature steels and shows 
how extended research is leading to a 
sounder basis for selecting the com- 
position for particular applications. 

These papers will be invaluable not 
only to metallurgists but also to en- 
gineers developing and designing equip- 
ment for high temperature operation. 


to plastic fracture 


Company. 
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Fastener Facts 


by Henry Peterson, Chief Engineer — Judson L. Thomson Mfg. Co. 


FASTENING WITH DEEP-DRILLED RIVETS 


When to specify: 


You specify deep-drilled rivets 
(sometimes called tubular rivets), 
when you want low-cost, permanent 
fasteners for leather, plastics, rub- 
ber, wood, canvas and other easily- 
pierced, compressible materials. 


Millions of Thomson Deep-Drilled 
Rivets are used each year by leading 
manufacturers of leather goods, lug- 
gage, shoe skates, baseball shoes, 
camera cases, hand bags, golf bags, 
and other sporting goods. These self- 
piercing rivets are used to replace or 
reinforce stitching. 


How you benefit: 


With Thomson Deep-Drilled Riv- 
ets, you can eliminate the cost of 
pre-punching or pre-drilling holes in 
materials. Drilled to a depth up to 12” 
they punch their own holes through 
the material and compress it within 
their hollow shanks. Clinched by high- 
speed automatic rivet-setting ma- 
chines, which can be operated by un- 
skilled help, they keep assembly time 
and costs at a minimum. 


What dimensions: 


Hole Depth (D) of standard deep- 
drilled rivets always exceeds shank 
diameter, but never exceeds 12”. Exact 
depth is determined by the compress- 
ibility of materials to be fastened and 
by the clinch requirements of the 
application. A rule of thumb is to add 
shank diameter to the thickness of the 
compressed assembly. The safe rule is 
to have tests run on actual samples. 

Head Diameter (H.D.) ranges be- 
tween 1.75 and 2.75 times shank diam- 
eter for rivets produced by single-blow 
heading machines. Head diameters up 
to 3% times shank diameter are pos- 
sible... at higher cost. 
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Head Thickness (H.T.) ranges from 
0.3 to 0.6 times shank diameter, de- 
pending on head shape: oval, flat 
countersunk, ideal, beveled flat coun- 
tersunk or cone. 


Shank Diameter (S.D.) of standard 
sizes ranges from .040” to .320”. 


How Clinched: 


You have a choice 
of two clinches with 
Thomson Deep- Drilled 
Rivets, depending on 
the required strength: 
roll clinch or scored 
clinch. Roll clinch, pro- 
duced by correctly- 
shaped anvils (either 
solid or spring pilot 
type), is stronger. 
Scored clinch is spec- 
ified when clinch must 
be turned into the sur- 
face of the work. 

Thomson Deep-Drilled Rivets are 
also clinched inside caps which match 
rivet heads to improve the appearance 
of the assembly and increase the 





strength. Washers (burrs) are also 
used to prevent the clinch from tear- 
ing loose by giving a stronger bearing 
against soft surfaces. 
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DESIGN 

PRODUCTION 
& PURCHASING 
DATA 


High Speed Setting Machines: 


The inherent economy of rivets as 
fasteners is multiplied by high-speed 
assembly with automatic rivet-setting 
machines. Thomson has_ developed 
more than 250 styles of machines 
which can do thousands of fastening 
jobs . . . with or without adaptations. 
Multiple rivet-setting heads, special 
work handling and loading fixtures 
are optional features that accelerate 
riveting operations. Thomson selects 
and custom-tools the proper machine 
to speed assembly and reduce costs 
Available ona sale or lease basis. 





Automatic Rivet-Setting Machine 


Design and engineering service: 


Thomson analyzes your company’s 
fastening problems and makes specific 
rivet and machine recommendations 

. at your request. When called in 
early, we can often meet your require- 
ments with standard rivets and ma- 
chines that eliminate the need fon 
costly special fasteners and tooling. 
For work in progress, submit sketches, 
prints or samples for suggestions and 
quotations. 


Free ‘Fasteners Fact File’ 


Our new manual on all phases of 
riveting belongs in the hands of 
everyone who specifies or buys fas- 
teners. It covers rivet types, applica- 
tions, materials and other factors that 
determine the selection of the right 
design, rivet and machine for cutting 
.astening costs. Re- 
quest your copy to- 
day. Write Judson 
L. Thomson Mfg. 
Co., Department D, 
Waltham 54, Mass. 


Fastener Fact 


Fite 4 





N MFG. CO., WALTHAM 54, MASS. 
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FOR IMMEDIATE SHIPMENT 
CARBON, ALLOY AND STAINLESS STEELS 


bers-structurals+plates+ sheets & strip 
tubing « reinforcing, etc., « also machinery & tools 


Joseph T. Ryerson G Son, Inc., Plants at: New York + Boston + Wallingford, 
Conn. + Philadelphia + Charlotte + Cincinnati * Cleveland + Detroit + Pittsburgh 
* Buffalo + Indianapolis « Chicago * Milwaukee + St. Louis + Los Angeles 
San Francisco * Spokane «+ Seattle 


Circle 352 on page 17 








Dress Up Your Products 
with these 


NEW 






Designed by Robert Podali 


Featuring metal inserts of 
chrome, copper, satin 
brass, gold. In a variety of 
thermosetting materials, 
both phenolic and urea. 
Send for details. 


ROGAN BROTHERS 


8027 UM. Monticello + Skokle, Ill. 
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International ‘‘Rules’’ 
on Switchgear 


(Continued from page 157) 


Operating Coils. A-- and d-c operating coils must pick up 
the contactor at 85 per cent of rated coil voltage, and they 
must not overheat at 110 per cent of rated coil voltage. Clean 
pick-up and drop-out is to be proved by raising and lowering 
coil voltage at a rate of 20 per cent per second between zero 
and 100 per cent with no power on the main contacts. Tem- 
perature rise of coils is measured by the resistance method. 
The following temperature rises over an ambient of 35 C 
have been proposed: 


Class A. impregnated 65 C 
Class A. completely impregnated with synthetic resin 90 C 
Class E 90 C 
Class B 100 € 
Class | 120 C 


Enciosures. A working group. composed of several members 
of SC17B has developed a proposal for a functional specifica- 
tien describing (a) the degree of protection of personnel 
against accidental contact with apparatus within the en- 
closure: (6b) the degree of protection afforded by the en- 
closure against the entrance of solid matter: (c) the degree 
of protection afforded by the enclosure against the entrance 
of liquids. To avoid the difheulty of semantics, a system of 
numerals will designate each functional degree of protection 
so that any type of enclosure can be designated by a com- 
bination of digits. Tests are described to prove the proper 
pertormance ot enclosures. This proposal will be discussed 
by SC17B during its next meeting. It is intended to cover 
enclosures for switchgear as well as controlgear. 

Next Meeting. The next meeting of SC17B will be held in 
July 1958 in Stockholm. Sweden. in connection with the 
IEC meeting. The most important item to be discussed will 


be the tests to verify ratings of contactors. 


Editor's Note: For digest reports of this and other Committee 
meetings at the IEC Moscow meeting. see ELecTRICAL MANnurA€ 
ruRING, October 1957, p 182. 


Environmental Protection 
with Hermetic Sealing 


(Continued trom page 139) 


For high temperature applications (to 450 F) a silicone 
coating improves its sealing power. For still higher 
applications (over 800 F). the silicone is replaced by a 
soft metal (gold or copper) coating. The rings may be 
obtained in various forms and sizes. 

Other new developments include a sealing process 
using soldering which can be opened and resealed several 
times without loss of seal tightness. A new heat-reflecting 
baffle is now being assembled within the sealed en- 
closure to protect heat-sensitive components and materials 
inside the enclosure from the heat of soldering operations. 
New sealing techniques now make it possible to install 
viewing windows in hermetically sealed enclosures and 
to provide seals around moving parts such as rotary 
00 


and toggle switches. 
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BAND OF “SCOTCHPLY” Reinforced Plastic is quickly, 
easily wrapped around this large armature. 





New 3M insulation solves 
armature banding problems 


“SCOTCHPLY”’ Reinforced Plastic has over 100,000 psi tensile strength at 300°F 


Here is a remarkable new insulating material with 
long, stable life at high temperatures. “SCOTCHPLY” 
Brand Reinforced Plastic strengthens, insulates and 
bonds all in one operation. This high-strength, light- 
weight material cuts banding costs because it applies 


manufacture of electrical equipment. For further in- 
formation about “SCOTCHPLY” Brand Reinforced 
Plastic, contact your nearest 3M Electrical Products 
Sales Representative or write Minnesota Mining and 
Manufacturing Co., Dept. PH-117, St. Paul 6, Minn. 


faster, requires no soldering, and eliminates the need 
for additional insulation either below or above the 
band. 


“SCOTCHPLY” Brand Reinforced Plastic is a 
moldable epoxy resin reinforced by continuous, non- 
woven glass filaments. It may be applied as a band 
at high tension loads with greater safety than ‘was 
ever before possible. It has high dielectric strength and 
insulation resistance—is non-inductive—and resistant 
to moisture, acids, alkali, and insulating oils. 


“SCOTCHPLY” Reinforced Plastic increases the 
operating life of motors, generators and other electrical 
equipment—even under the most severe operating 





ARMATURE AFTER BANDING with “SCOTCHPLY” Reinforced 
Plastic. Job was done faster, at less cost, than is possible with 
ordinary banding methods. 


conditions. Its unique properties open up a whole new 
range of engineering and structural possibilities in the 


Reg. U.S. Pat. Off. 


SCOTCHPLY Reinforced Plastic 


BRAND 


enOOUC? o, 
/ 


The term “SCOTCHPLY” is a registered trademark of Minnesota Mining and Manufacturing Company, St. Paul 6, Minn. Export Sales Office 
99 Park Avenue, New York 16, N.Y. In Canada: P.O. Box 757, London, Ontario 
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Standard Lap Wire to Flat Surface Pierced Joint 


JOIN WITH HANDY & HARMAN SILVER BRAZING FOR PERMANENT PROFIT 


Do You Make These Electrical Joints? 
Standard Lap e¢ Wire to Flat Surface ¢ Pierced Joint 
Well, Here’s How To Make Them Better! 


These are typical electrical joints but the material used to make them makes 
a world of difference in their quality and performance. For almost 25 years 
the electrical industry has depended upon Easy-FLo and SIL-Fos to give 
everything needed in good joint characteristics. Here’s why: 





Bus bars brazed with Sit-Fos illustrate a . : ¥ 2 en 
typical lap joint. High Strength: Properly made, Si_-Fos or Easy-FLo silver brazed joints 
equal—and often exceed—the strength of the parent metals jointed. 


Vibration Resistance: Highly ductile, Si_-Fos and Easy-FLo joints can with- 
stand the stresses and strains of vibration, shock and temperature changes. 


Corrosion Resistance: The usual corrosive agents encountered in electrical 
or electronic applications are firmly resisted by SiL-Fos or EAsy-FLo joints. 


High Conductivity: Joints properly made with SiL-Fos or EAsy-FLo are equal 
or superior in electrical conductivity to the metals they join. 





Minimizes Heat Damage to Parent Metals: The low melting temperature 
Wire is silver brazed to flat surfaces ina ©! SIL-Fos (1300°F) and Easy-FLo 45 (1145°F) greatly reduces the possibility 
wide variety of electrical application. of heat damage, a special advantage when joining light-gauge metals. 


Production Methods: Si_-Fos and Easy-FLo silver brazing adapts equally 
well to large or small production schedules. Take your choice of heating 
methods: gas torch, electric induction, electric resistance, incandescent carbon, 
furnace, salt-bath and molten alloy. 


LUTTE Cost: | penny’s worth of EAsy-FLo 45 will join | square inch in lap area.* 
1 penny’s worth of SiL-Fos will join 2 square inches in lap area.* 


- 


*Based on average clearance and fillet. 





Whether you are making joints similar to those shown here or more complicated 
: . ariations .. . consider silve azing as the method and get in touch wi 
Typical pierced joint; rotor bars are variations cc oo sil er br zing a the od ¢ g c ith 

brazed to end-rings with Easy-FLo 45. Handy & Harman. We’ll work with you all the way. 





ba so an os was Source of Supply and Authority on Brazing Alloys 
ulletin 2 ells you why high OFFICES and PLANTS 


HANDY & HARMAN 2c. 


CLEVELAND, OMIO 


General Offices: 82 Fulton St., New York 38, N.Y. (5. anctits caur 


TORONTO, CANADA 


OISTRIBUTORS IN PRINCIPAL CITIES MONTREAL, CANADA 


strength, speed and economy are in- 
herent in Easy-FLo brazing. Also 
gives Handy information about joint 
design and fast brazing methods. 
We'll be pleased to send you a copy. 
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EDISON'S SIZE 11 GEARHEAD MOTOR 


Typical of the specialized servo motor work done by the 
Edison Instrument Division is a size 11 gearhead motor with 
1000 to 1 gear ratio. This unit is currently being supplied 


1000 TO ] to Boeing for use in its newest missile project, the Bomarc. 
This gearhead motor offers minimum size and weight for 


GEAR RATIO U i iT systems designers, and extremely fast delivery schedules on 


units of this type make its use mandatory wherever applicable. 


U SED as Edison’s capabilities in servo motors, servo instrumentation, 


and associated precision equipments and systems are the 


result of years of cumulative engineering experience and the 
BOE! NG’S BOMARC best in modern machine shop and quality control facilities. 
When critical requirements are necessary for servo motors or 
allied components, or if you'd like to know more about Edison’s 
Systems work, write for The Systems of the Instrument Division. 





Uv Thomas A. Edison 
INDUSTRIES 

EDISON INSTRUMENT DIVISION 
WEST ORANGE, NEW JERSEY 


NOVEMBER 1957 


Circle 356 on page 17 
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Products made or services rendered by advertisers in ELECTRICAL MANUFACTURING which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Data may be secured from advertise- 
ments. Publisher will supply any additional information which is available—use postcards appearing 


on page 17. 





ACTUATORS, BALL-SCREW 


Saginaw Steering Gear Div General 
Motors Corp., Saginaw, Mich 

ADHESIVES 

Armstrong Cork Co 7011 Ingerso Lar 
easter, Pa 

Durez Plastics Div Hooker Electro- 
hemical ¢ 1311 Walck Rad N 
Tonawanda, N. Y 

Houghton Laboratories, Inc., Olean, N. Y 

Juhns-Manville, Dutch Brand Products, 


7800 Woodlawn Ave., Chicago 19, Il! 
Koppers Co., Inc., Chemical Div., 

pers Bidg., Pittsburgh 19, Pa 
Minnesota Mining & Mfg. Co., 


Kop 


Electrical 


Products Div., 900 Fauquier Ave., St 
Paul 6, Minn. 

ALUMINUM. See also Castings 

Aluminum Co, of America, 2315-L Alcoa 
Bidg., Pittsburgh 19, Pa 

Aluminum Goods Manufacturing Co., 
Manitowoc, Wis. 


American Brass Co., Waterbury 20, Conn 
Hunter-Douglas Aluminum Corp., Dept 


EM-10, Riverside, Calif 

Kaiser Aluminum and Chemical Sales, Inc 
1924 Broadway, Oakland 12, Calif 

Revere Copper and Brass, Inc., 230 Park 
Ave., New York 17, N. Y 

Reynolds Metals Co., P.O. Box 1800-ED 
Louisville 1, Ky. 

AMMETERS. See Instruments 

AMPLIFIERS, ELECTRONIC 

Aerovox Corp., New Bedford, Mas 

Bristol Co., Waterbury 20, Conr 

Daystrom Transicoil Corp Worcester 


Montgomery County, Pa 
General Electric Co., Apparatus Sales Div 


Schenectady 5, N 


Kearfott Co., Inc., 1378 Main Ave., 
Clifton, N. J 

Leach Relay Div., Leach Cory 5915 
Avalon Bivd., Los Angeles 3, Calif 

Librascope, Inc., 808 Western Ave Glen 
dale 1, Calif 

Magnetic Amplifiers, Inc., 632 Tinton Ave., 


New York 55, N. Y 


Nothelfer Winding Laboratories, P. 0. 
Box 455, Dept. 101, Trenton 3, N. J 

Sanborn Co 175 Wyman, Waltham 54, 
Mas 

Servomechanisms, Inc., Mechatrol Div., 17 
Brooklyn Ave., Westbury, L. L., N. Y 


Servospeed Co. Div. of Electro-Devices 
Inc., 4 Godwin Ave., Paterson 1, N. J 

Southwestern Industrial BPlectronics Co., 
2831 Post Oak Rd, P. O. Box 13058 
Houston, Texas 

United Transformer Co., 150 Varick, New 
York 13, N. Y 

Vickers Blectric Div., Vickers, Inc., 1803 


Locust, St. Louis 3, Mo 
Westinghouse Electric Corp 
ter, Bldg. No. 3, 401 
Pittsburgh 80, Pa 
Weston Electrical Instrument Corp 
of Daystrom, Inc., 614 
Ave., Newark 5, N. J 


, Gateway Cen 
Liberty Ave., 


A sub 
Frelinghuysen 


ANODES, PLATING 


American Brass Co., Waterbury 20, Conn 





American Platinum Works, 231 New Jersey 
Railroad Ave., Newark 5, N. J 

Baker & Co., Inc., 113 Astor, Newark 5 
N. 7 

Chase Brass & Copper Co Sub. of Ker 
necott Copper Corp., Waterbury 20, Conn 

General Plate Div Metals and Controls 
Corp 1911 Forest Attlebor« Mas 
Silver, Gold 

Handy & Harman, 82 Fulton, New York 
8, N. Y. (Silver, Gold) 





Hussey & Co., C. G., Pittsburgh 19, Pa 
Revere Copper and Brass, Inc 30 Park 
Ave., New York 17, N. ¥ 
Seymour Manufacturing (C Seymour 

(on 


ASBESTOS SLEEVING. See Sleeving and 


Tape, Asbestos. 


AUTOMATION EQUIPMENT 


Stromberg-Carlson, A Div of Genera 
Dynamics Corp., 117 Carlsor Rd 
Rochester 3, N. ¥ 
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BALANCING MACHINES 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. ¥ 


Hickok Electrical Instrument Co., 10514 
Dupont Ave., Cleveland 8, Ohio 
Micro Balancing Inc Herricks Rd, 


Garden City Park, N. Y 


Westinghouse Electric Corp., Gateway Cen- 


ter Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 30, Pa 

BALLS, BEARING 

Hvover Ball & Bearing Co., 326 E. Hoover, 


Ann Arbor, Mich 
SKF Industries, Inc., Philadelphia 32, Pa 


BATTERIES, DRY 


Mallory & Co., Inc., P. R., Indianapolis 
€ Ind 

National Carbon ©o., Inc A Div. of 
Union Carbide Corp., 30 E. 42nd 
New York 17, N. Y 


RCA Electron Tube Div., 


Radio Corp. of 
America, Harrison, &. J 


BATTERY ELIMINATORS. Sce Power 
Supply Units; Rectifiers 

BEARINGS, BABBITT 

Ryerson & Son, Inc Joseph T Chicago 
80, Ill 


BEARINGS, BALL 


Miniature Precision 
Precision Park 


(Miniature) 


Searings, Inc 611 
Keene, N. H 


New Departure Div. of General Motors 
Corp., Bristol, Conn 

New Hampshire Ball Bearings, Inc., Peter 
borough, N. H 

United States Gasket Co., Plastics Div 


f The Garlock Packing Co., 
n.d 


Camden 1 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Hoover Ball & Bearing Co., 326 FE. Hoover 
Ann Arbor, Mich 

New Departure Div. of General Motors 
Corp., Bristol, Conn 

Nice Ball Bearing Co., 30th & Hunting 


Park Ave., Philadelphia 40, Pa 
SKF Industries, Inc., Philadelphia 32, Pa 


BEARINGS and BUSHINGS. 
LUBRICANT-RETAINING 

Amplex Div Chrysler Corp., 
Mie 

Radio Cores, In 
Lawn, Tl 

United States Graphite Co. 


Detroit 31 


9540 Tulley Ave., Oak 


, 1621 Holland 


Saginaw 8, Mich 

BEARINGS and BUSHINGS, METAL 
(Brass, Bronze, Steel, ete.) 

American Crucible Products Co., 1365 
Oberlin Ave., Lorain, Ohio 

Amplex Div., Chrysler Corp., Detroit 
31, Mich 

Chase Brass & Copper Co., Sub. of Ken- 


necott Copper Corp., Waterbury 20 
Mallory & Co., Inc., P. R., 
6, Ind 
United States Graphite Co. 
Saginaw 8, Mich 


Conn 
Indianapolis 
1621 Holland 


BEARINGS and BUSHINGS 
NON-METALLIC 


General Electric Co., Plastics Dept., De- 
eatur, III 

National Carbon Co., Ine., A Div. of Union 
Carbide Corp., 30 E. 42nd, New York 
pe he 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill 

Richardson Co., 2799 Lake, Melrose Park, 
iil 

Ryerson & Son, Inc Joseph T., Chicago 
80, Ill 

Spaulding Fibre Co., Im Tonawanda, 
N.Y 

Westinghouse Electric Corp., Gateway Cen- 
ter Bldg. No. 3, 401 Liberty Ave., Pitts 
burgh 30, Pa 

BELLS 

Stromberg -Carlson A Div of General 
Dynamics Corp 117 Carlson Rd., 
Rochester 3, N. Y 


thu — 





Wheelock Signals 
Ave.. Long 


In 273 
Branch, N, J 


Branchport 


BELT DRIVES. See Drives, Belt 


BENDERS, BRAKE and SHEARS 
Ryerson & Son, Inc Joseph T 


x0, Tl 


Chicago 


BERYLLIUM COPPER (Rod, Strip, Tube, 
Wire) 


Beryllium Corp., Reading, Pa 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Riverside-Alloy Metal Div.. H. K. Porter 
Co., Inc Riverside, N. J 

BIMETALS. See Thermostatic Bimetals 


BITS, SCREW and BOLT. 


Screw Keys and Wrenches 


See Socket 
BLADES, FAN 


Torrington 
Contr 


Manufacturing Co., Torrington 


BLOCKS, PILLOW 


SKF Industries, Inc., Philadelphia 32, Pa 

BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal 

BLOWERS. See Fans and Blowers 

BOLTS. See Fasteners 

BOXES, METAL. See Sheet Metal Fabri 
cators 

BRAKES, BENDING. See Benders, Brake 
and Shears 

BRAKES, MAGNETIC 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 

Paton Mfg. Co Dynamatic Div., 3307 


Fourteenth Ave., Kenosha, Wis 


Stearns Electric Corp., 120 N. Broadway 
Milwaukee 2, Wis 

Warner Plectric Brake & Clutch Co., 
Dept. EM, Beloit, Wis. 

BRASS. BRONZE and COPPER (All 
Commercial Forms). For Wire, see Wire 


and Cable, Bare 


American Brass Company, Waterbury 20, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys 
American Nickeloid Co., Peru 3, Tl 
Finished Brass and Copper Sheet 
Strip 

(hase Brass & Copper Co., sub. of Ken 
necott Copper Corp., Waterbury 20, Conn 

Driver Co., Wilbur B., 1875 McCarter 
Highway, Newark 4, N. J 

Hussey & Co. C. G., Pittsburgh 19, Pa 

lisco Corp Dept. F-10, 4730 Madison 
Rd., Cincinnati 27, Ohio (Copper Tub- 
ing) 

Revere Copper and Brass, Inc., 
Ave., New York 17, N. Y¥ 

Somers Brass Co., Inc., 110 Baldwin 
Waterbury, Conn. (Strip) 


(Pre 
and 


230 Park 


Ave 


BRAZING ALLOYS, SILVER 

American Platinum Works, 231 New Jersey 
Railroad Ave., Newark 5, N. J 

Baker & Co., Inc., 118 Astor, Newark 5, 
N.d 

Chase Brass & Copper Co., Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn 





General Plate Div., Metals and Controls 
Corp 1911 Forest, Attleboro, Mass 
Handy & Harman, 82 Fulton, New York 
38, N. Y 

Mallory & Co., Inc., P, R., Indianapolis 
6, Ind 

Ney Co., J. M., P. O. Box 990, Hartford 1 
Conr 


BRONZE. See Brass 


Bronze and Copper 
Phosphor Bronze 


BRUSH CAPS 


Midwest Molding & Mfg. Co., Gurnee 96, 
Til 

Phoenix Electric Mfg. Co 
Chicago 24, Ill 


4211 W. Lake, 


CASTINGS, LEAD 


a a 





BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


National Carbon Co., Inc., A Div. of 
Union Carbide Corp., 30 E. 42nd, New 
York 17, N. ¥. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa 


United States Graphite Co., 
Saginaw 8, Mich 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., Pitts- 
burgh 30, Pa. 

Wilson Co., H. A., toute 22, 


1621 Holland, 


Union, N. J 


BRUSH HOLDERS. See Holders, 
Commutator Brush 


BUSHINGS 


Bearings. See Bearings and Bushings 
Composition. See Plastics Molders 
Fibre. See Fibre, Vulcanized. 








Glass. See Glass, Technical 

Hermetic Sea.s. See Seals and Term 
inals, Hermetic 

Mica, See Mica 

Porcelain. See Ceramics 

Rubber. See Rubber and Rubber Prod 
ucts. 

CABINETS, SHEET METAL. See Sheet 


Metal Fabricators 
CABLE. See Wire and Cable 


CABLE ASSEMBLIES and HARNESSES 


See Harnesses and Assemblies, Wire 


CAMBRIC, VARNISHED. 
Insulating 


See Fabrics 


CAPACITORS 
AMP Incorporated, Chemical & Dielectrics 
Div., 155 Park, Elizabethtown, Pa. 


Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis 

Centralab, Div. of Globe-Union, Inc 
914 E. Keefe Ave., Milwaukee 1, Wis. 

Chicago Condenser Corp., 3255 W. Armi 
tage Ave., Chicago 47, IIL. 


Cornell-Dubilier Electric Corp., South 
Plainfield, N. J 
Corning Glass Works, Technica] Products 


Div., Corning, N. Y. 
Fitel-McCullough, Inc., 
Erie Resistor Corp., 


(Metallized Glass) 
San Bruno, Calif 
Electronics Div., Erie 


a 
Fansteel Metallurgical Corp., North Chi 
cago, Ill. (Tantalum) 


General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y¥ 


Jennings Radio Manufacturing Corp., 9760 
McLaughlin Ave., P.O. Box 1278, San 
Jose 8, Calif 

Johnson Co., E, F., 2331 Second Ave 


S. W., Waseca, Minn 

Mallory & Co., Inc., P. R., 
6, Ind 

Radio Condenser Co., 
Camden 3, N. J. 

Sangamo Electric Co., Electronic Compo 
nents Div., Springfield, IL 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Stackpole Carbon Co., St. Marys, Pa 

Texas Instruments Incorporated, 6000 Lem 
mon Ave., Dallas 9, Texas 


Indianapolis 


Davis & Copewood 


CAPS and PLUGS, PROTECTIVE 


Protective Closures Co., Inc CaPlugs 

Div., 2201-3 Elmwood Ave., Buffalo 23 

N. ¥ 

CARBON and GRAPHITE: (Contacts 

Electrodes, Anodes, Bearings, Dises 

— Plates, Plungers, Rings, Seals 
-) 


Erie Resistor Corp., Electronics Div 
Pa 


Erie 


General Ceramics Corp., Keasbey, N. J 
Speer Carbon Co., St. Marys, Pa 
Stackpole Carbon C« St. Marys, Pa 
United States Graphite Ce 1621 


Holland, Saginaw, Mich 


CASTINGS, ALUMINUM and 






MAGNESIUM. See also Castings, Die 
Aluminum Co, of America 2315-L Alcoa 
Bidg., Pittsburgh 19, I 


Twin City Die Casting Co 
Ave., S. E 


33rd & Talmage 
Minneapolis, Minn 


CASTINGS, BRASS, BRONZE, COPPER 


Philadelphia Bronze & Brass Corp., Sub 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa 


CASTINGS, DIE 


Aluminum Co, of Ameriea 2315-L 


Alcoa 


Bidg., Pittsburgh 19, Pa 

Doehler-Jarvis Div. of National Lead Co 
Toledo 1, Ohio 

Gries Reproducer Corp 149 Beechwood 
Ave., New Rochelle, N. Y. (Zinc) 

Hoover Co Die Casting Div North 
Canton, Ohio 


Madison-Kipp Corp., 214 Waubesa, Madi 
son 4, Wis 


Merkle-Korff Gear Co., 211 N, Morgan 
Chicago 7, Ill 

New Jersey Zine Co 160 Front New 
York 38, N. Y¥. (Zinc Die Casting Al 
loys 

Stewart Die Casting. A Div. of Stewart 
Warner Corp., 4535 W. Fullerton Ave 


Chicago 39, Ill 
Twin City Die Casting Co. 
Ave., S E., 


33rd & Talmage 
Minneapolis, Minn. 


CASTINGS INVESTMENT 

Allis-Chalmers. Milwaukee 1. 

International Nickel Co., 
New York 5, N. Y. 


Wis 
Inc.. 67 Wall 
(Nickel and Alloys) 


ELECTRICAL MANUFACTURING 


RCA Electron Tube Diy., Radio Corp. of 
America. Harrison, N. J. k 
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How it works: Open c/amp 8; ener- 
gize coil to constrict magnetostrictive 
nickel rod; close clamp B; open clamp 
A; deenergize coil to allow nickel rod 
to expand and take new position to 
the left; close clamp A. Repeat cycle 
until unit has moved desired distance. 





Novel Inchworm Motor positions 
work to 0.000,005-inch accuracy 


New heavy-duty micro-feed relies on Magnetostrictive nickel 


Place nickel in a magnetic field and 
it shrinks. 

Remove it, and it snaps back to 
size. 

Magnetostriction is the reason. 
And nickel exhibits large magneto- 
strictive length change . .. added to 
its rugged mechanical properties 
and moderate cost. Result: a relia- 
ble, versatile engineering material. 

Take, for example, the novel 
“Inchworm” motor manufactured by 
Airborne Instruments Laboratory, 
Inc., Mineola, N. Y. An extremely 
accurate feed mechanism for center- 


ico. NICKEL. 


THEAOE MARE 


NOVEMBER 1957 





less grinders, this device uses a co- 
ordinated pair of clamps to convert 
the magnetostrictive expansion and 
contraction of a nickel rod into line- 
ar incremental motion. Powerful mo- 
tion, too .. . the “Inchworm” will 
move a 350-pound load in steps 
variable up to 0.000,060-inch. 

You can see the mechanics of The 
Inchworm in the illustration above. 
Electronic controls include standard 
timing and power circuits to ener- 
gize the coil and operate the clamps 
for forward and backward steps. An 
optional gauge and feedback circuit 


.. for magnetostriction 


Circle 357 on page 17 


allow full automatic control. 

Magnetostrictive transducers 
made of nickel have many industrial 
uses today ... as sonar, vibratory 
drills, ultrasonic cleaners, homogen- 
izers, soldering devices. 

Maybe you would like to explore 
this growing design field. For recom- 
menaed materials, get in touch with 
us. Write for our booklets, Magneto- 
striction, or Design of Nickel Mag- 
netostrictive Transducers. They’re 
yours for the asking. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N.Y. 
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STOCK 
BORE 
SIZES 


With Cup-Point 
Socket Set Screws 


CLIMAX 
PRECISION 


SHAFT COLLARS 


Climax Shaft Collars are precision bored, 
machined and plated to assure fit and 
service. Cup-point socket set screws hold 
tight. From %6” to 3” bore in ie” 
increments. Write today for prices. 


Prompt delivery from stock in 
standard package quantities. 





Circle 358 on page 17 
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Specify WILBOW for Your 
SILICONE Rubber Parts 





Send for 
New WILBOW Catalog 


It will become 
your handbook of 
rubber goods 


WILBOW silicone rubber parts have many 
desirable characteristics in addition to excellent 
stability under temperature extremes (—125° to 
+600° F). Silicone may be the answer to your 
problem if your parts require low compression-set, 
good dielectric properties, resistance to ageing, 
sunlight or ozone, exceptional release from sticking 
or other characteristics not commonly found in 
natural rubber or other synthetics. 


We are well experienced in producing silicone 
parts by techniques such as molding, extruding, 
calendering, bonding or punching from sheet. Let 
us know of your requirements. 


The WILLIAMS-BOWMAN RUBBER Co. 


1953 South 54th Avenue + Cicero 50, Illinois 
Mfrs. of molded, punched, extruded and cut rubber goods. Specialists in pro- 
ducing rubber covered rolls, silicone rubber parts and bonding rubber to metal 








344 Circle 359 on page 17 
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CASTINGS, LEAD 


Twin City Die Casting Co., 33rd & Tal 


mage Ave., 8. E., Minneapolis, Minn 
CASTINGS, STEEL 
Lebanon Steel Foundry, 82 Lehman, Leba- 


non, Pa 


CATHODE RAY TUBES. 


See Tubes 
Cathode Ray 


CEMENT, INSULATING and SEALING 
ju Pont de Nemours & Co., (Inc.), E. I., 
Plastics Div., Polychemicals Dept., Wil 


mington 98, Del 


Durez Plastics Div., Hooker Electrochemi- 


al Cc 1311 Walck Rd., N. Tonawanda 
N.Y 

General Electric Co., Plastics Dept.. 
Decatur, Ill 

Johns-Manville. Dutch Brand Products 


7800 Woodlawn Ave., Chicago 19, Ill 
Sauereisen Cements Co., Pittsburgh 15, Pa 
Zophar Mills, Inc., 112-130 26th, Brook 

32 Y 





r 2.N 
CERAMICS 
Standard & Special Electrical 
Porcelain (low-volt) A 
Refractory Porcelain B 
High-voltage Porcelain Cc 
4 ordlerite Dd 
Zireon Porcelain (E 
Steatite (Lava F 
Titanates G 
Cement- Asbestos H 
Ferrites I 
Akron Porcelain Co. 5 Ave 
Akron 14, Ohio (AB) 
Alcor Manufacturing Co., 4444 W. Roose 
velt Rd., Chicago 2, Ill. (A) 
American Lava Corp., Chattanooga 5, Ten: 
CDEFG 


Centralab, Div. of Globe-Union, Inc., 914 
E. Keefe Ave., Milwaukee 1, Wis. (EF 

Ceramic Specialties Co.. 444 W. 6th, East 
Liverpool. Ohio (ABCF) 

Erie Resistor Corp., Erie, Pa. (G) 

General Ceramics Corp., Keasbey, N. J 
BEFI 

Knox Porcelain Corp., 
ABC 

Mycalex Corp. of America. Clifton Blvd 
Clifton, N. J. (Glass Bonded Mica 

New Jersey Porcelain Co., New York Ave 


Knoxville 1, Ten 





& Plum, Trenton 5, N. J. (ABF 

Pa & Seymour, Inc., Solvay Station 
Syracuse 9, N. Y. (AF) 

Porcelain Products, Inc., West Sandusky 
St Findlay, Ohio 

Richardson Co., 2799 Lake, Melrose Park 
ll. (Hi 

Rostone Corp., 2405 S. Concord Rd., Lafa 
yette, Ind 

Square D Co., 6060 Rivard, Detroit 11 


Mict 


Stackpole Carbon Co., St. Marys, Pa 


Star Porcelain Co 41 Muirhead Ave 
Trenton 9, N. J. (BF) 

Universal Clay Products Co., 1540 E 
First, Sandusky, Ohio (J 





Wisconsin Porcelain Co., 122 Lincoln, Sur 
Prairie, Wis. (ABF) 


CHAMBERS, TEST 
tlue M Electric Co., 
Blue Island, Il 


138th and Chathan 


CHARGERS, BATTERY 


Ther Electric & Machine Works, 11A S 
Jefferson, Chicago 6, Ill. 


CHARGERS, MAGNET. See Magnetizer 


and Demagnetizers 

CHOPPERS, ELECTRONIC 

Oak Mfg. & 258 Clybourn Ave., Chi 
ag )», Il 


CIRCUIT BREAKERS 





Allen-Bradley Co., 1316 S. Second, M 
waukee 4, Wis. 
Allis-Chalmers, Milwaukee 1, Wis 


Crouse-Hinds Co 
Cutler-Hammer, Inc 
Milwaukee 1, Wis, 
E-T-A Products Co 
Elston Ave 
Fasco Ind 


Syracuse 1 


1264 St 





of America, 5085 N 
Chicago 50, Ill 
tries, Inc., Rochester 2, N. Y 








General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y 

Heinemann Electric Co., 99 Plum, Trer 
n 3, N. J 

Pho t 


i Corp Dept EM11 Glet 
y 
Pyle-National Co., 1388 N 
Chicago 5, I 
er Thermostat Div., 
s Corp 611 Forest 
Square D Co., 4041 N. 
kee 12, Wis 
Westinghouse Electric Corp., Gateway Cen 
ter Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


Kostner Ave 


Metals & Con 
Attleboro, Mass 
Richards, Milwau 





CIRCUIT STRUCTURES, ELECTRONIC 


Vector Electronic Co., 3552 San Fernando 
Rd., Los Angeles 65, Calif. 





CIRCUITS, ETCHED, PRINTED, ETC 





Aerovox Corp., New Bedford, Mass 
American Lava Corp., Chattanooga 5, Tenn 
Centralab. Div. of Globe-Union, Inc., 914 


E. Keefe Ave Milwuakee 1, Wis 








Croname 1769 Grace, Chicago 13 
Il 

Daven ¢ 536 W Mt. Pleasant Ave 
R f Livingston, N. J 

Erie Resistor Corp., Electronics Div., Erie, 
Pa 

Methode Mfg. Corp., 7447 W. Wilson Ave 
Chicago 31, Til 

Mvcalex of America, Clifton Blvd 





COIL WINDING MACHINES 


Manufacturing C¢ Inc 


‘ 


Danbury 


RCA Electron Tube Div., Radio Corp. of 
America, Harrison, N. J. 

Sprague Electric Co., 307 Marshall, Nortt 
Adams. Mass 

United States Gasket Co., 
The Garlock 
N. J 


Plastics Div. ef 
Packing Co., Camden 1 


CLAMPS and CLIPS, GROUND and 
TEST 

Burndy 
Conn 

Ilsco Corp., Dept. F-10, 4730 Madison Rd 
Cincinnati 27, Ohio 


Corp., Omaton Div., Norwalk 


Sherman Manufacturing Co., H. B., Battle 
Creek, Mich 

Thomas & Betts Co., Inc 28 Butler 
Elizabeth 1, N. J. 

CLAMPS and CLIPS, SUPPORT 

Holub Industries, Inc., 445 Elm, Syca 
more, Il 

Weckesser Co. 5256 N. Avondale Ave 


Chicago 30, 11 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Inc 112-130 26th, Brook 
lyn 32, N. Y 
CLIPS, SNAP. See 


Snap 


Rings, Retainer and 


CLOTH, INSULATING. See 


sulating 


Fabrics, In 


CLOTH TRACING. See Tracing Clott 
Film and Paper 


CLUTCHES, ELECTRIC 


Carlyle Johnson Machine Co., Manc 
Conn 

Cutler-Hammer, Inc., 
Milwaukee 1, Wis 

Eaton Mfg. Co., Dynamatic Div., 3307 
Fourteenth Ave., Kenosha, Wis 

Radio Condenser Co., Davis & Copewood 
Camden 3 N. J 

Stearns Electric Corp., 120 N. 


hester 





1264 St. Paul Ave 





Broadway 


Milwa e 2, Wis 

Vickers Electric Div., Vickers, Inc., 180% 
Locust, St. Louis 3, Mo 

Warner Electri Brake & Clutch Co 
Dept. EM, Beloit, Wis. 


CLUTCHES, MECHANICAL 


Curtiss-Wright Corp., 
1145 Galewood Dr., 


Marquette Div 
Cleveland 10, Ohic 


COAXIAL CABLE. See Wire and Cable 


Insulated 


COIL CORES and FORMS 


American Lava Corp., Chattanooga 5 
Cambridge Thermionic 
Ave., Cambridge 38, Mass 
Cleveland Container Co., 6201 

Ave., Cleveland 2. Ohio. 
Continental-Diamond Fibre, A Sub. of The 


, Tent 
Corp., 453 Concor 


Barbertor 





Budd Co., Newark 13, Del 

Cosmo Plastics Co., 3239 W. 14th, Cleve- 
land %, Ohio 

Grie Reproducer Corp., 149 Seechwoo 


Ave., New Rochelle, N. Y¥ 
Mycalex Corp. of America, Clifton Blvd 
Clifton, N. J 


National Vulcanized Fibre Co., Wilming 
ton 99. Del 

Orange Products, Inc., 554 Mitchell, Or 
ange, N. J 

Paramount Paper Tube Ce., 612 Lafay 
ette, Fort Wayne 2, Ind 

Precision Paper Tube Co 2035 W 


Charleston, Chicago 47, Ill 
Radio Cores, In 9540 Tulley Ave., Oak 








Lawn, Ill 

Resinite Cory Div. of Precision Paper 
Tube ( 6980 North Central Park 
Chicago 4 Til 

Stackpole Carbon Co St Marys Pa 


Screw-type, Molded Iror 
United States Gasket Co., 
The Garlock 

N. J 


Plastics Div. of 
Packing Co Camden 1 


COILS and WINDINGS 








Acme Wire Cc 1255 Dixwell Ave., New 
Haven 14, Conn 

Anderson ntrols, Inc., 2777 Mannheim 
Rd Des Plaines, Il 

Audio Development Co., 2836 Ave 
South, Minneapolis 7, Minn 


Caledonia Electronics & Transformer Corp 









Dept. EM-10, Caledonia, N .¥ 

Cambridge Thermionic Corp., 453 Concord 
Ave Cambridge 38, Mass 

Comar Electric Ce., 3349 Addison, Chi 

ago 18, Ill 

Corning ¢ s Works, Technical Products 
D Corning, N. Y. (Glass Inductance 

Coto-Coil Co Ine 63 Pavilion Ave 
Providence R. I 

Cutler-Hammer, Inc 1264 St. Paul Ave 
Milwaukee 1, Wis 

Dano Electric Co., 93 Main, Winsted 

Coils, Inc 1300 First, Wabast 








Ind 

Dormeyer Industries 
Chicag Til 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegrap! 
Corp., 100 Kingsland Rd., Clifton, N. J 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y. 

Gr Reproducer Corp., 149 Beechwood 

New Rochelle, N. ¥ 

Tisco Corp F-10, 4730 Madison Rd 
Cincinnati Ohio 

Nothelfer Winding Laboratories, P. 0. 
Box 455, Dept. 101, Trenton 3, N. J 

RCA Electron Tube Div., Radio Corp. of 


3414 Milwaukee Ave 











Dept 


America, Harrison. N. J 

Standard Electrical Products Co., 2240 E 
Third, Dayton 3, Ohio 

Ther Electric & Machine Works, 11A S 


Jefferson, Chicago 6, Il) 
Universal Manufacturing Co I 410 
Hillside Ave Hillside, N. J 


ELECTRICAL MANUFACTURING 


Brainin Co., C. S., 318 Washington Mt 
Vernon, N. Y ’ 
Deringer Metallurgical Corp., 
— © nae ett oabia vi 


8119 Monti 





Oj Kidirthal 










Cannon Miniature and Sub-Miniature Plugs are rugged, 


Dae ; easy mating, unusually versatile, neat and compact. 


r., When you design with Cannon Miniatures in mind 
DIC Coaxials ten ‘ : . 
Screw-type e 4 youll get complete electrical circuit depend- 
coupling " 
Low VSWR. 


for 50-, 70-, 


ability in a very small space. Up to 50 contacts 
93-ohm cable r r 


























in 14 or 13 the area taken by standard multi- 


contact connectors! 


Rectangular and circular types. Hermetically 





sealed, vibration and moisture resistant, and 


oh general purpose designs. Contacts for 5, 10, 


. 
- 


15, 25 amps...and miniature coaxial connec- 


i 
3 to'50 contacts Pom, tors. Practically all five ampere contacts are 
13 different po dey? : ‘ : ; ; 
arrangements Ate gold plated. High dielectric insulation in 
her phenolics, resilient materials, glass seals, 
“'7 Wo. Zytel, Diallyl Phthalate and Melamine. Alu- 
¥ minum alloy or steel shells, depending upon 

a 
4 application. 


Miniature lines include: DPA, DPX. DPM, DPG, 
K, MM, MR and Diamond MB and SM Coaxial 


connectors. Sub-miniatures: D, MC. and Diamond 


4 


ic Ee 









DP Type 
Rack-panel- 
chassis 
style 7 to 40 
contacts 





ro. DIC Coaxial connectors. 






Write TODAY for new 32-page 2-color Miniatures 
Bulletin HMC-2. Also, write for Bulletin SM-1, 


‘Soldering Small Contacts.”’ 


For an interesting discussion of the broad subject ot “Reliability? 






MC Sub- 
Miniatures 
3 & 6 contacts 
Built for 
rugged use 


write for Cannon Bulletin R-1 





.f WHERE RELIABILITY 


7.0 IS THE 5” DIMENSION 


D Sub-Miniatures 
9 to 50 contacts 
Same space. 

same weight! 





Please refer to Dept. 590 


CANNON ELECTRIC CO., 3208 Humboldt Street, los Angeles 31, Californie Foctories in Los 
Angeles; Salem, Massachusetts; Toronto, Canada; Melbourne, Australia; London, England. Manu- 
facturing licensees in Poriy and Tokyo. Representatives and distributors ir al! principal cities. 


Circle 360 on page 17 





Ee My ar® offers a unique 





EEE 


what... 
7-minute delivery 
of etched, anodized 
metal nameplates? 





Sounds impossible, BUT... 


| ecm eammssmmecanars: 


é 
' with Miller Dial’s revolutionary new Fotofoil 


Kit, short run problems for nameplates, dials, 
panels, schematics and templates, are solved in just 
7 minutes...and it's all done in your own plant! 
Fotofoil Kit requires no darkroom, skilled technicians 
or photographic equipment. This self-contained kit 
includes all necessary chemicals, equipment and 
Fotofoil to produce top quality product identification 
...in just a few easy steps! Fotofoil is supplied in all 
standard anodized colors and thicknesses from .003. 
Designed for ‘‘crash’’ programs, research and devel- 
opment departments, prototype models. 


Territories open for Industrial Suppliers 


MILLER DIAL & 
NAME PLATE CO. 


4400 N. TEMPLE CITY BLVD., EL MONTE, CALIF. 
Offices in principal cities 
Circle 361 on page 17 


MINIATURE ana 
SUB-MINIATURE MOTORS 






i 1-24 Volts— 
, Up to 1/50 #.P. 
/ Various Models 


e 1-6 volts 230-340 miliamperes / in Stock. 


e Permanent Magnet type motor 
e 5000 r.p.m. on 12 volts / 


Hyien beari / Motors to Your 
e Nylon bearings — 

quiet soorsiion / . Specifications at 
e No lubrication required / Low Cost. 


/ 


Immediate Delivery / 


UNDER 20¢ ea. / 


ln Quantities j Write for complete information. 


7 WEST 24th STREET 
New York 10, N. Y. 


AL 5-1488 


MOEN 





TRADING CO. 


Circle 362 on page 17 





COIL WINDING MACHINES 

Bone t 

Coil Winding 
N.Y 

Fort Wayne Tool 


Manufacturing Cx Inc Danbury 


Equipment Co., Oyster Bay 
Die & Engineering Co., 
1025 Goshen Kd., Fort Wayne, Ind 
Kex Rheostat Co., Baldwin, L. 1 N. ¥ 


Stevens Manufacturing Co Inc George 
6022 N. Rogers Ave Chicago 30, Ill 

Universal Manufacturing Cc Inc 410 
Hillside Ave., Hillside, N. J. 

Universal Winding Cx vv. VU. Box 1605, 


Providence 1, R. I 
COLD HEADED PARTS. See 


Fasteners 


COLLARS, SHAFT 


Climax Metal Products Co., 863 East 
140th Cleveland 10, Ohio 

COMMUTATORS 

Electro Te Corp South Hackensack 
N J 


Kirkwood Commutator Co., 4855 W. 130th 
Cleveland 11 Ohio 

Midwest Molding & Mfg. Co., 
Til 

Nippert 
Mound 


Gurnee 96 


Electri Products Co., 1759 
Columbus 23, Ohio 

roledo Commutator Co., South 
Owosse Mich 

Westinghouse Electric Corp., Gateway Cen 
er Bldg. No 3, 401 Liberty Ave 
Pittsburgh 9°, Pa 


Ww 





Chestnut 


COMMUTATOR SAWS and SLOTTERS 


Holub Industries, Inc., 445 Elm, Syca 
nore tl 

Ileal Industrie Inc., 
Sycamore Ill 


1008 Park Ave 


COMPARATORS, OPTICAL 
tausch & Lomb Optical Co. 
‘aul Rochester 2. N. Y¥ 

Opto-Metric Tools, Inc 1ISTEM 
New York 13, N.Y 


84717 St 
Varick 


COMPOUNDS, SEALING. See 


Cement 
Insulating and Sealing; also Waxes and 
Compounds 


COMPOUNDS, VARNISH. See Varnishes 


Compounds and Resins, Insulating 


COMPUTER COMPONENTS 


ss Pg Products Co., Fort Lauderdale 

a 

Erie Electro-Mechanical Div., Erie Resis 
tor Corp Erie { Pa 


Federal Telephone and 


Radio Co, Div. of 
International 


Telephone and Telegraph 


_Corp., 100 Kingsland Rd., Clifton, N. J 
Texas Instruments Incorporated 6000 
Lemmon Ave Dallas 9, Texas 

CONDENSERS. Sce Capacitors 

CONDUIT FITTINGS 

Appleton Electri Co 1723 Wellington 
Ave., Chicago 13, I 

Buchanan Electrical Products Corp 225 


Rte. 22, Hillside. N. J 
Crouse-Hinds Co., Syracuse 1, N. ¥ 
Ideal-Simplet Fittings, Inc Sub. of Ideal 

Industries, Inc 1008 Park Ave., Syca 

more, Til 
Pyle-National Co 

Chicago 51, Ill 


1388 N. Kostner Ave 


CONNECTORS, PRINTED CIRCUIT 

Amphenol Electronics Corp., 1830 S. 54th 
Ave., Chicago 54, Ill 

Methode Mfg. Co., 
Chicago 31, Ill 


7447 W. Wilson Ave 


CONNECTORS, WIRE and CABLE 
AMP Incorporated 
ilarrisburg, Pa 
\merican Brass Co., Waterbury 20 
\mphenol Electronics Corp 1830 S 
Ave., Chicago 54, II. 
endix Aviation Corp., 

Sidney, N. Y 


5284 Eisenhower Blvd 


Conr 
54th 


Scintilla Div 


uchanan Electrical Products, 225 
Rte. 22. Hillside, N. . 

Burndy Corp., Omaton Div., Norwalk 
Conn. 

‘annon Electri Co Dept 500 3209 
Humboldt, Los Angeles 31, Calif 


Crouse-Hinds Co Syracuse 1 N Y 


General Electric Co., Construction Ma- 
terials Div Bridgeport 2 Conr 
Holub Industries, Inc., 445 Elm, Syca 
more, Ill 

Ideal Industries, Inc., 1008 Park Ave. 
Syeamore Til 

Ilsco Corp Dept. F-10, 4730 Madison 
Rd Cincinnati 27, Ohio 

Johns-Manville. Dutch Brand Products 


7800 Woodlawn Ave Chicago 19, Ill 
Johnson Ce E. F. 2331 Second Ave 
Ss. W., Waseca, Minn 

Krueger & Hudepohl, 1043 Evans, Cin- 
cinnati 4. Ohio 

Pass & Seymour, Inc., Solvay Station 


Syracuse 9, N y 
Pyle-National Co 
Chicago 51, Til 


1388 N. Kostner Ave 


Sherman Manufacturing Co., H B 
Battle Creek, Mich 

Switchcraft, Inc., 1328 N. Halsted. Chi 
cago 22, Til. 

Thomas & Betts Co Im 28 Butler 


Elizabeth 1 N. J 


CONTACTORS, 


lays and 


MAGNETIC. See Re 
Contactors. 


CONTACTS and CONTACT POINTS 
American Platinum Works, 231 New Jersey 
Railroad Ave., Newark 5, N. J 


Baker & Co., Inc 113 Astor, Newark 5 
N J 


CONVERTERS ROTARY 


Brainin Co., C. &., 
Vernon, N. Y 
Deringer Metallurgical Corp., 

cello Ave., Skokie, Lil 
Eitel-McCullough, Inc., San Bruno 


318 Washington, Mt 
8119 Monti 


Calif 


Fansteel Metallurgical Corp., North Chi 
eago. Ill 

General Plate Dniv., Metals and Control 
Corp 1911 Forest, Attleboro, Mass 


Gibson Electric Co., 
way, Delmont, Pa 


Old Wm. Penn High 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Ney Co., J. M., P.O. Box 990, Hartford 
1, Conn 


Stackpole 
Thomson Mfg. Co., 

Waltham 54, Mass 
Wilson Co., H. A., Route 22, Union N. J 


Carbon Co St Marys, Pa 
Judson L, Dept. D 


CONTACTS, CARBON. See 
Graphite 


Carbon and 


CONTACTS, KEATER PLUG 
Heyman Mfg. Co., 


and TAP 
Kenilworth 1, N. J 


CONTOUR PROJECTORS 


Opto-Metric Tools, Inc 1I37EM Varick 
New York 13, N. ¥ 
CONTRACT MANUFACTURING 


Aluminum Goods 
Manitowoc, Wis 

Chase Brass & Copper Co., Sub of Ken 
necott Copper Corp., Waterbury 20, Conn 

Croname Inc., 1769 Grace, Chicago 13, Il 

Elgin National Watch Co., Micronics 
Div., Elgin, Il 

Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio. 

Merkle-Korff Gear Co., 211 N. Morgan 
Chicago 7, 


Manufacturing Co. 


Stromberg-Carlson, A Div. of General 
Dynamics Corp 1434 N. Goodman 
Rochester 21, N. ¥ 

CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 =s 8. Second 
Milwaukee 1, Wis 

Allis-Chalmers, Milwaukee 1, Wis. 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne Hartford 6. Conn 

Automatic Switch Co., 50-M Hanover Rad 
Florham Park, N. J. 


Bristol Co. Waterbury 20, Conn. 

Clark Controller Co., 1146 E. 152nd 
Cleveland 10 Ohio 

Crouse-Hinds Co., Syracuse 1, N. Y 

Cutler-Hammer Inc 1264 St. Paul Ave 
Milwaukee 1, Wis 

Dales Cc Franklin 180-184 E Mill 
Akron, Ohio. 


Electro Products Laboratories Inc 4501 
N. Ravenswood Ave., Chicago 40, Il) 

Eseco Works, Delta-Star Div., H. K 
Porter Co.. Inc Lockport, Tl 

Federal Pacific Electric Co., 50 Paris 
Newark 1, N. J. 

Furnas Electric Co., 1024 McKee, Batavia 
i 

General Electric Co., Apparatus Sales 
Div Schenectady 5, N. Y. 

Hart Manufacturing Co., 211 Bartholomew 
Ave Hartford 1. Conn 

Servo Tek Products Co., 1086 Goffle 


Rad Hawthorne, N. J 


Square PD Co.. 4041 N. Richards, Mil 
waukee 12, Wis 

Vickers Electric Div Vickers Inc., 1803 
Locust, St. Louis 3, Mo 

Ward Leonard Electric Co., 34 South 


Mt. Vernon. N. Y. 


CONTROLLERS, POTENTIOMETER 


Bristol Co Waterbury 20, Conn 

Weston Electrical Instrument Corp A 
sub, of Daystrom. Inc., 614 Frelinghuy 
sen Ave Newark 5, N. J 

Wheelco Instruments Div., Barber-Colman 
Co.. 1402 Rock, Rockford, Ml. 


CONTROLS. FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches 
Thermostats 

Allen-Bradley Co 


1316 S. Second, Mil 


waukee 4, Wis ’ 

Assembly Products, Inc Chesterland 14 
Ohio 

Barber-Colman Co., Dept. W, 1803 Rock 
Rockford, ™ 

Bourns Laboratories, P.O. Bor 2112 
Riverside, Calif : 

Bristol Co Waterbury 26, Conn 

Cutler-Hammer Inc. 1264 St. Paul Ave 
Milwaukee 1, Wis 

Edison Industries, Thomas A Instru 
ment Div.. Mc-Graw- Edison Co 
West Orange N. J 


Fenwal Inc 111 Pleasant, Ashland, Mas 
G-V Controls, Inc.. & Hollywood Plaza 
East Orange. N. J 
General Electric Co., Apparatus 
Div., Schenectady 5, N. ¥ 
Hart Manufacturing ©o., 211 Bartholomew 
Ave Hartford 1, Conn . 
Mercoid Corp., 4201 Belmont Ave Chi 
eago 41, Ill 
Robertshaw- Fulton f 
Div Columbus 16, Ohio p 
Spencer Thermostat Div Metals & Con 
trols Corp., 3611 Forest, Attleboro, Mass 
Square D Co., 4041 N. Richards, Milwau 
kee 12. Wis . 
Weston Electrical Instrument Corp A 
sub. of Daystrom Inc., 614 Frelinghuy 
sen Ave.. Newark 5. N. J. : 
Wheelco Instruments Div., Barber-Colmar 


Sales 


Controls Co., Acre 


Co., 1403 Rock, Rockford, Til 
Wiegand Co., Edwin L. 17530 Thomas 
Blvd Pittsburgh 8, Pa 


CONTROLS, REMOTE, See Push Button 


Stations; Relays and Contactors; 
Switches 

CONTROLS, SERVO. See Servomecha 
nisms 


ELECTRICAL MANUFACTURING 


MicicrrTeic wOATIAC tierra <. 

















‘‘“MYLAR” offers a unique 
combination of properties 
valuable for electrical design 





HIGH TENSILE STRENGTH. “Mylar” 
is the strongest plastic film. Instron tester 
shows an average strength of 20.000 lbs. psi 





HIGH DIELECTRIC STRENGTH. Aver- 
age of 4,000 volts per mil 
factor of 0.003 at 60 cycles dielectric 
constant above 3.0 at 72°F., 1,000 cycles, 


average power 





THERMAL STABILITY. Tests prove 
‘‘Mylar” has an effective operating range, 


80°F. to 300°F won't brittle with age 


Here’s why IBM introduced magnetic tape made 
with MYLAR for its data processing equipment 


PROBLEM: International Business 
Machines Corporation wanted to in- 
crease the humidity and temperature 
range of magnetic tape used in its 
data-processing equipment. IBM was 
looking for a magnetic tape that 
maintained a relatively stable dimen- 
sion through a wider range of atmos- 
pheric conditions. 


REGU. 5. PA 


BETTER THINGS FOR BETTER LIVING 
- ++ THROUGH CHEMISTRY 


DU PONT rR) 


MYLAR 


POLYESTER FILM 





NOVEMBER 1957 


SOLUTION: After conducting field 
tests over a period of 14 months, in 
conjunction with its own environ- 
mental test program on data-proc- 
essing machines, IBM introduced 
magnetic tape using Du Pont 
*“Mylar’’* polyester film as the base. 


RESULTS: Magnetic tape made with 
““Mylar’’, reports IBM, has good 
dimensional stability. This stability 
reduces the need for critically con- 
trolling temperature and humidity 


*“MYLAR” is Du Pont’s registered trademark for its brand of 


| E. I. du Pont de Nemours & Co. (Inc.) 
| Film Dept.. 


) Please send your booklet out 


Circle 363 on page 17 


Room EM-11, Wilmington 98. Del 


lining advantages of magnetic re Application 
cording tape made with “‘Mylar Scans 
0 Please send your booklet list Company 
ing properties, applications and Add 
ress 
types of ‘‘Mylar’’ available. (MB-11) 
City 


in recording or storage areas. 


HOW CAN “MYLAR” HELP YOU? No 
matter what product you make, it 
will pay you to investigate the unique 
opportunities offered by ‘‘Mylar”’ 

. Opportunities to speed up pro- 
duction, improve performance or cut 
costs. For dramatic proof through 
successful applications of ““Mylar’’, 
send today for a copy of our new 
booklet. 





polvester film. 











“= 











AND MANUFACTURING COMPANY 


Chicago Phone: Dickens 2-O777 


Long Distance: ONtario 2-1320 


PLASTICS 
































EXTERNAL THREAD? 


Metal 
Insert 
Molded in 


INTERNAL 
THREAD 


Metal 
Insert 
Molded in 


MOLDED THREADS? 


Internal 
or 
External 





Molded 
bai Y NYLON 

as well as 
Phenolic 


External or Internal Threads 


MOLDED COMMUTATORS? 





with or 
without 
prongs 





* GURNEE 
96 
ILLINOIS 


* TOOLING - COMPRESSION - INJECTION 


Circle 364 on page 17 


CONVERTERS, ROTARY 


Carter Motor Co 2708 W. George, Chi- 
cago 18, Tl 


COPPER. See Brass, Bronze and Copper 


COPPER, BERYLLIUM. See Berylliun 


Copper, 


CORD and TWINE, ARMAT 
<A URE and 


Insulation Manufacturers Corp 65 W 
Washington Blvd, Chicago 6, Ill 
Mica Insulator Co Sub. of Minnesot 
Mining & Manufacturing Co., Schenec 
ly me 
Varflex Corp., 504 W. Court, Rome, N. ¥ 
Westinghouse Electric Corp Gateway 





Bldg. N 101 Liberty Ave 
t oe Pa 


CORD, INSULATED. See Wire and 


‘ t Insulated 


CORD, RESISTANCE LINE. See Re 
ince Line Cords 


CORD SETS 





Bele Manufacturing ¢ 16 Ww Var 
Bu Chicago Ill 
Circle F Mfg. Co renton 4, N. J 
Corhi Wire Co In 0 Churel New 
York a © 
‘ Lt D Essex Wire Cory 
Dodge DeKalb, Ill 
‘ era Electrie Ce Construction Mate 
i dD Bridgeport 2, Conr 
Plast Corp Commercial & fF 
Worcester 8, Mass 
Royal Electric Corp Pawtucket. R. I 
We t se Electri Corp Gatewa 
Center, Bldg. No 401 Liberty Ave 
Pittsburgh 30, Pa 
Wire Stripper Co, 1729 Eastham Ave 


Kast Cleveland 12, Ohio 


CORES, POWDERED METAL. See Core 


Transformer; Powdered Metal Product 
CORES, REFRACTORY. See Cerami 
CORES, TRANSFORMER 


Americar Lava Corp Chattanooga 


Arr i Engineering (<« Mareng I 
t ramics Corp., Dept. ME, Kea 


Products Co Valparai 


Metals Co., Hayes Ave at 21st 


J 

Box ‘1 Butler Pa 
540 Tulley A Oak 
Carbon ¢ St Mary Pa 
nner Inc 1114 BKB. 23rd 

Ind 
Electric Corp Gateway 
No 401 Liberty Ave 


Pittsburgh 30, Pa 


CORK and CORK COMPOSITIONS 
Ar 1 Cork ¢ ra) Ingers I 


caster, Pa 


COUNTERS. See also Instruments, Ble 


ror Relays 
Berkeley Div f Beckman Instruments 








I 2200 Wright Ave., Richmond 
Calif 
Boesch Manufacturing C Ir Danbury 
‘ 
Bowmar Instrument Corp Pe 
ania Ave Fort Wayne i 
Brist ( Waterbury 20, Conr 
Eagle Signal Corp., 202 20th tl 
Switchboard and 1 ‘ 
0 S. Cicero Ave., Chicago 38, Ill 
Instrument Div f Genera 


Controls Co,, 8074 MeCormick Blvd 
Skok Ill 
Veeder-Root, Ine Hartford 2, Conr 
COUPLINGS, CLUTCH. See Clutche 


COUPLINGS, FLEXIBLE 


Climax Meta Products (« 863 East 
ptt Cleveland 

Eaton Mfg., Co., Div., 3307 
Fourteenth Ave Wi 





] t y Flexible Coupling (C« 02 W 
Lake Chicago 44 Il 





CRYSTAL DIODES. See Rectifiers, Sem 
nductor Transistor ar Crysta 
Diodes 
CRYSTALS, QUARTZ 
RCA Electronic Tube Di Radio Co 


f America, Harrison, N. J 


CYLINDERS, AIR 
Mead Specialties Co., 4114 N. Knor Ave 
Dept E-47 Chicago 41, Tl 


DELAY LINES. See Computer Compe 
DIAL LIGHT ASSEMBLIES. See Light 
Pilot and Indicator 


DIALS and PANELS 


Borg Equipment Div George W Bor 
Corr Janesville, Wis 
Croname Inc., 1769 Grace, Chicago 13 
I 
Helipot Corp., Div f Beckman Instru 
t Ir P.O. tox 458, Newport 
t Calif 





ster Glass Corp 220 W. Main 
La aster Ohio. 


Mica Insulator Co Sub of Minnesota 


Minir & Manufacturing Co., Schenec 
i N. ¥ 


DIE CASTINGS. See Castings, Die 


DIELECTRIC HEATING UNITS fee 
Hixt Frequency Heating Unita 


DIE-SETTING TOOLS 
Wales-Strippit Cc Akron. N y 


DIES, PRECISION, LAMINATION Ete 


Stein & (x Inc Wa P 424 Bt 
Paul, Rochester, N Y 
Sylvania Electric Products ine 


Broadway New York 19 N 
Twin City Die Casting Co : 
Talmage Ave S. B., Minneapolis 





DIODES. See Rectifiers, Semiconductor 


Transistor and Crystal Diodes 


DRAFTING EQUIPMENT ano 
MATERIALS 


Keuffe & Esser Cv Hoboker N J 
Ozalid A Div. # General Aniline & 
Film Corp Jobnson City N y 


DRIVES, BELT 


Allis-Chalmer M iiwaukee Wis 


DRIVES, ELECTRONIC. See also Speed 
Reducer and Drives 


Eaton Mfg. Co Dynamatic Div 3307 
Fourteenth Ave Kenosha, Wis 
General Electri co Apparatus Sales 
Div Sch ctady 5, N 
Reliance Ele & Engineering Co., Dept 
TILA, (Clevelan 17, Ohio 











Servospeed (< Div. of Electro- Devices 
In 1 Godwin Ave Paterson N. J 
Westinghouse Blectric Corp Gateway 
Center, Bldg. Ne 401 Liberty Ave 

Pittsburgh 30, Ps 


DUCTS, WIRING (Control Panel 

Spaulding Fibre ¢ In Tonawanda 
N Y 

Stahlin Brother Fibre Works, Inc Dept 











E lir Mict 

Taylor Elect I 406 Dale Detroit 
2 Mict 

DUPLICATING MACHINES, DIELESS. 
See Bender Brake and Shears 

DYNAMOMETERS 

Chatillon & Sor Jott a> Cliff New 
York 38 N ¥ 

Eaton Mfg. Dynamatic Div $307 

vurteenth Ave Kenosha, Wis 

Genera Electr ic ur Apparatus Sales 
Div Schenectady 5 N 

Robbins & Myers, Inc Springfield, Ohio 

Westinghouse Electric Corp Gateway 
Center Bldg Ni 101 Liberty Ave 
Pittsbural Pe 

DYNAMOTORS 

Carter Motor ¢ “70% W George, Chi 
cago 18, Ill 


ELECTRICAL SHEETS. See Stee). Elec 


ELECTRONIC COMPONENTS. See spe 


cific heading 


ELECTRONIC TUBE COMPONENTS. 
(Bases, Caps, Lead-in Wires, Stamp- 
ings, Welds, Etc.) 





Americar Lava Corp Cc anooga 5 
Tent 

Fitel-MeCullough, In San Bruno, Calif 

Engineering Cc 27 Wright, Newark 5 
N J 


Ford Kadio & Mica Corp., 536-540 63rd 
Brooklyn, N. ¥ 


ENAMELING SHEETS. See Stee), Com 


mercial I and Grades 


ENAMELS See Lacquers Enamels 
Paint t Varnishes Finishing 


EYELETS and GROMMETS 






Chase Brass & Cepper Co., Sub. of Ken 
necott Copper Cory Waterbury 20 
Corn 2 

Fastex Div f Vilinios Tool Works 195 
Algonquin Kd Des Plaines, Tl. — - 

Gosher ( in P. O. Box 51 
Goshen ; 

Revere Copper al Brass, Inc 130 Park 
Ave New York 17 N y 

Roth Rubber (<« is60 6S 54th Ave 
Chica 50 I! 

United States Gasket Co Plastics Biv 
of The Garlock Packing Co. Camder l 
N. J 

FABRICS INSULATING (Sheets, 


Tapes, Yarns, Thread, Cord, Ete.) 


Glass Fiber, Varnished Cambric, Cotton, 





Liner Silk, Asbestos, etc See also 
Tape and Sheeting Synthetic Resin; 
Tubing ar Sleeving Braided Fabric 
( 2 Dixwell Ave New 
Cor 
Harri M ‘ I 
hocker Pa 
id ( In William Willima 
1. Conr 
Continental- Dian Fibre (¢ Newark 
13, Del 


Cottrell Paper Cc Inc 88 Purchase, Fall 
River, Mas 

Electro-Technical Products, Div. of Sun 
Chemical Corp., Nutley 10, N. J 

General Electric Co., Laminated Products 
Dept Coshocton, Ohio 

Gudebrod Bros. Silk Co., Inc 12 8. 12th, 


Philadelphia 7 Pa 

Hess, Goldsmith & Co Inc Horace 
Linton Div., 1400 Broadway, New York 
is. N. ¥ 

Insulation Manufacturers Corp 65 W 


Washington Blvd Chicago ¢ Tt 


ELECTRICAL MANUFACTURING 


GENERAL CABLE 


ENAMEL and 
MAGNET WIRES 


FILM INSULATIONS 


Nylon is comparable to Formvar 

CONVENTIONAL | An oleo-resinous enamel which except that the dielectric proper- 

ENAMEL has high dielectric strength, good ties are affected by moisture. In 

adhesion and flexibility, and low addition, it solders readily and 

Class A cast. has superior winding qualities in 
some applications. 


A polyvinyl acetal resin which has HERMETIC 
FORMVAR superior adhesion, abrasion re- A special Formvar film having ex- 
Class A sistance, flexibility, and outstand- FORMVAR cellent resistance to Freon. 

ing toughness. Class A 


A Formvar base with a thermo- LECTON* 


plastic cement overcoat which can ‘ , : 
FORMEZE be readily bonded by heat or Class A An acrylic polymer having opti- 
Class A solvent. Especially suitable for (unofficially mum resistance to Freon. 


coils of special shape. Class E) 


ENAMEL ‘‘G”’ A polyurethane-base synthetic A polyester-base synthetic enamel 

Class A enamel. Its excellent solderability suitable for Class B (130 C) insula- 

(unofficially at relatively low temperatures, ISONEL tion systems. Its handling proper- 

Class E) exceptional moisture resistance, Class B ties are comparable to those of 
and outstanding dielectric prop- Formvar except for somewhat 
erties make it ideal for electronic greater sensitivity to heat shock. 
and communication applications. 


TEXTILE and PAPER INSULATIONS 


SILK, NYLON 


(YARN), RAYON Natural or synthetic textile in- 
Class O (dry) sulation. 

Class A (in oil 

or impregnated) 


PAPER 

Class O (dry) A special rope paper tape in- 
Class A (in oil sulation. 

or impregnated) 


GLASS (FIBER) 
COTTON Class B (with 


Class O (dry) Combed cotton yarn insulation. conventional Electrical-grade glass yarn 
Class A (in oil varaish) Clase tt bonded with varnish. 


or impregnated) (with silicone 
varnish) 


Combination of Dacron (polyester)—glass yarn, bonded with varnish. Dacron yarn im- 
DACRON* GLASS proves the adhesion of the insulation to the copper and provides greater abrasion 


(FIBER) + resistance. 


tClassification not yet definitely established (Probably Class B with conventional varnish; possibly 
Class H with silicone varnish) 


COMBINATION FILM and TEXTILE or PAPER INSULANONS—Any of the enamel films may 
be combined with any of the textile or paper insulations to meet special requirements. 


*The terms “lecton,” “Dacron,” ore registered 


trade-marks of E. |. Dupont de Nemours & Co., Inc 


GENERAL CABLE CORPORATION 
420 Lexington Avenue, New York 17, New York 
Offices and Distributing Centers Coast-to-Coast 


7m 


IT’S NEW! 


6” Plastic Non-returnable Spools. 


for quality and service... Specify GENERAL CABLE 


Circle 365 on page 17 349 
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WIRES MARKED! 
Permanently... 


for marking 
cables, leads, 
and grouping 
wires! 


METAL IDENTIFICATION TAGS OF EVERY DESCRIPTION 


TERMINAL TAGS are rapidly replacing obsolete string and paper identifi 
cation meihods—they mark the end of identification problems! Made of 
aluminum, steel, brass, or zinc, in a variety of styles and sizes. TERMINAL 
TAGS are easy to apply, and are used in the manufacture of aircraft 
radios, telephones, motors, generators, etc. They can be stamped or em- 
bossed to customer specification 


FREE SAMPLES AND LITERATURE UPON REQUEST 


NATIONAL BAND & TAG CO. 


P.O. Box 9-254, Newport, Ky. 
PHONE CO 1-2035 


Circle 366 on page 17 


FUSE CLIPS « CUTOUTS 


LISTED BY UNDERWRITERS LAB’S. 


IMMEDIATE 
DELIVERY! 


INDUSTRY DEPENDS 

ON THE 
MULTI-UNION LINE 
FOR HIGH STANDARD 4 
OF QUALITY. 


INC. 


MULTI 


&. 


INDUSTRY DEPENDS 
ON MULTI FOR “ON- 
TIME’ DELIVERIES. 


QUALITY x s 
* WHITE GLAZED PORCELAIN 
ee Ba 
*MOLDED COMPOSITION 
a 
Fuse Clips — Ferrule Type are 
of spring tempered special 
er eal Ma TL) 


TSR mt! 
tension 


gos 
oa 
ee 


~ 


BULLETIN WD457 
GIVES COMPLETE DATA 


MULT 
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ELECTRIC MFG. INC. 
4219 W. LAKE ST. CHICAGO 


Div Minnesota Mining « 
awcturing Cc 9 Argyle Terrace 
1] N. @ 
Johns- Manville sox 14, New York 16 
3 
Johns - Manville Dutch Brand Products 
7800 Woodlawn Ave., Chicago 19, Il 
Mica Ih ator Co Sub. of Minnesot 
Mining and Manufacturing Cc Sche 
nectad N Y 
Minr t Minir & Mfg. Co Electrical 
Prod Div 00 Fauquier Ave s 
Mini 
"07 Randolph Av Wood 
J 
Wood Finishir ( I 


llation Dept W 


f 


wdbridge 


Fiberglas Corp. 8 Ma 
Ave New York 2 N. ¥ 
Manhattan, Inc Plastic Prod 
Manheim, Pa 
04 W. Court, Rome, N.Y 
h tri Corp Gateway 
401 Liberty Ave 
0, Pa 


FANS and BLOWERS 


Diehl Manufacturing Co., Electrical Div 
f The Singer Manufacturing Co., Sou 
N J 
Air Devices, Inc., 383 Centr 
Dover N H 
Electric Mfg. Co., St. Louis 


tries, Inc Rochester 2, N. ¥ 
stries, Inc Dayton 4, Ohi 
tric Co., 685 Lawrence, Low 


iwards, Carpentersville, Il 
vers In Propeller Di 
eld, Ohio 
Manufacturing (Cc Torring 


nt 


FASTENERS (Bolts and Nuts; Lock and 
Snap Assemblies; Pins; Pre-assembled 
Washers and Screws; Recessed Head 
Screws; Rivets; Screws; Washers.) 


Bolts and Nuts 
Machi Bolt 
Stove Bolt B 
Self-Locking Nu Cc) 
Sheet Met Lock Spring Assembly Nuts 
D 
Thread Inserts E 
eaded and Rolled Threacde Pins 
and Special Parts (1 


Clinch-on) (N 
w 
Amerie - 
burgh 19, Pa 
Socket Screw Div 
Conr A) 
Omaton Div 


& Copper Co. Sut 
r Corp., Waterbury 2 
Screw ( 4444 
and 28. Ohi 
Screw Cc New Bed 
AB 
Stop Nut Corp. of America, Dept 
»-112 0 Vauxhall R 1 
I ACDEN 
Tool and Screw Corp 1800 Br 
Rockford, Til ABF 
astex Div f Illinois Tool Works 
r Rd Des Plaines, Il 
lucer Corp 149 seechwoo 
Rochelle, N. Y. (GW 
H. M 8204 Lehigh Ave 
€ rl ABC 
John, P. O. Box § 
I Y r 
Keystone Bolt 
New York 
MacLean-Fo la 
Wolcott Chicago 40 I 
for et & Machine ¢ 
nr BF 
Lock Cc Rockford, Ill A 
Sub. of United-Carr Fastener 
Glen Rd., Mountainside, N.J 


General Americar 
Entin Rd., Clif 


ton 4 
Prest orp 1303 Miami, Toledo 
ol 
Kusse Burdsall & Ward Bolt and Nut 
c Port Chester. N. Y. (ABF) 
Shakeproof Div of Tllinois Tool Works 
t. Charles Rd., Elgin, Ill. (C) 
Pressed Steel Co., Jenkintown 9 
AN 
Sterling Bolt C« 363 W. Erie, Chicag 
1 ABF 
Thompson-Bremer & Co., Sub Americar 
Machine & Foundry Co., 221 N. LaSalle 
Chicago 1 i 
Tinnerman Products, Inc P.O 
Cleveland 1. Ohio (D 
United-Carr Fastener Corp 
42. Mass (ACDE) 
Wenco Mfg. Co 136 W. Hubbard, Chi- 


Rox 4588 


Cambridge 


Lock and Snap Assemblies. (Door Panel 
Shelf Support and Mounting, etc.) 
Dimco-Gray C 210 E. 6th, Dayton 2 

Ohio 
stex Div. of Illinois Tool Works, 195 
gonquin Rd., Des Plaines, Ill 
ys Fastener Corp., 1752 N. Broad 
Albany 1, N. ¥ 


Cotter (F); Locking and Taper 

Spiral Coil (M 
Chase Brass & Copper Co., Sub. of Ker 
necott Copper Corp., Waterbury 0 
‘onr F 
( Nut Corp. of America, Dept 
Vauxhall Rd Union 


363 W. Erie. Cl 


Pre-Assembled Washers and Screws 

Continental Screw Co., New Bedford, Mass 

National Lock Co., Rockford, Ill 

Russell, Burdsall & Ward Bolt & Nut 
( Port Chester, N. Y. 

Shakeproof Div. of Tllinois Tool Works 
s Charles Rd Elgin, Ill 

Thompson-Bremer & Co Sub. Americar 
Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Til. 

United-Carr Fastener Corp 
} Mass 


Cambridge 


Recessed Head Screws 


Bristol Co., Socket Screw Div 
0. Conr 
Chase Brass & Copper Co., Sub, of Kenne 
tt Copper Corp., Waterbury 20, Conr 
Continental Serew Co., New Bedford 
Mas 
Elco Tool & Screw Corp., Rockford, Ill 
Harper Co H. M., 8204 Lehigh Ave 
Mort Grove, Tl 
Keystone Bolt & Nut Corp., 127 Church 
New York 7. N. Y 
Milford Rivet & Machine Co., 
Conr 
National Lock Ct 
Parker-Kalor Div 
Transportation Corp., 
N. J 
Burdsall & Ward Bolt and Nut 
Port Chester, N. Y 
keproof Div. of Illinois Tool Works 
Charles Rd., Elgin, Il 
lard Pressed Steel Co., Jenkintown 9 


Waterbury 


Milford 


Rockford, Lil 
General Americar 
Entin Rd., Clif 


Bolt Co., 363 W. Erie, Chicago 

tremer & Co., Sub. Americar 

whine & Foundry Co., 520 N. Dear 
vor Chicago 10, M 


Rivets 
Alu m ¢ America, 2241-L Al 
Bldg Pittsburgh 19, Pa 
Chase Brass & Copper Co., Sub. of Kenne 
ott Copper Corp., Waterbury 20, Conn 
Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Tl 
Continental Screw Co., New 
Mass 
Deringer Metallurgical Corp 
lo Ave Skokie, Tl. 
Fastex Div. of Illinois Tool Works, 19 
onquin Rd., Des Plaines, Il 
s Reproducer Corp., 149 Beechwood 
e., New Rochelle, N. Y 
Harper (« H. M., 8204 Lehigh Ave 
Morton Grove, Til 
Hassa John, P.O, Box 2225, West 
“ee AR 
Keystone Bolt & Nut Corp., 127 Churct 
New York 7, N. ¥ 
ford Rivet & Machine Co 


Bedford 


8119 Monti 


Milford 


sall & Ward Bolt and Nut 
“‘hester, N. Y. 
363 W. Erie, Chicago 


Co., Judson L., Dept. D 
1, Mass 


Screws—Cap and Set, Machine (H); Seif 
Tappit J) 

Allen Manufacturing Co., 183 
Hartford 5, Conn 

Aluminum ¢ f America, 2241-L Alcoa 
Bldg Pittsburgh 19, Pa. 

Bristol Co., Socket Screw Div., 

(H 

& Copper Co., Sub. of Kenne 

Waterbury 20, Conn 


Sheldon, 


Waterbury 


‘ » ass 
ott Copper Corp., 
Hd 

Continenta 
Ma HJ) 

I Tool and Screw Corp., 1800 Broad 

way, Rockford, Ill (HJ) 

Harper Co H M 8204 Lehigh Ave 
Morton Grove, Ill. (J) 

Hassall, Ine John, P.O. Box 2225, West 

bury, L. I.. N. Y¥. (HJ) 

Keystone Bolt & Nut Corp 127 Church 
New York 7, N. Y. (HJ) 
Milford Rivet & Machine Co Milford 

HJ 
Lock Co 
Parker-Kalor Div 
Transportation Corp., 
ton, N. J HJ) 
Russell Surdsall & Ward Bolt and Nut 
Co., Port Chester, N. ¥ 

Set Screw & Manufacturing Co., 112 
Mair SZartlett, Til. (CH) 

Shakeproof Div. of Tllinois Tool Works 
St. Charles Rd., Elgin, Tl. (J) 

Standard Pressed Steel Co., Jenkintown 9 
Pa H 


Sterling 


Screw Co., New Bedford 


Rockford, Til. (J) 
General America! 
Entin Rd. Clif 


Bolt Co 
10, I HJ) 
United-Carr Fastener Corp., Cambridge 42 

Mass HJ 


363 W. Erie, Chicago 


Washers—Flat (K); Lock and Spring (L) 


Associated Spring Corp., Bristol, Conn 
KL) 

Auburn Manufacturing Co., 306-I Stack, 
Middletown, Conn 

Barnes Co Wallace Div. Associated 
Spring Corp., Bristol, Conn. (KL) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd., Ply- 

ith, Mich 

I R Cook Plant Div., Associated Spring 
Corp., Ann Arbor, Mich. (KL) 

Chase Brass & Copper Co., Sub. of Kenne- 
cott Copper Corp., Waterbury 20, Conn. 
KL) 

Continental Screw Co., New 
Mass KL) 

Cosmo Plastics Co., 
land 9, Ohio (K) 

Dunbar Bros, Co., Div. Associated Spring 
Cor Bristol, Conn 


Bedford 


3239 W. 14th, Cleve- 
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For 


Shutdown 
protection... 


AGASTAT 


TIME DELAY RELAY 

Allows operation of auxiliary protective devices” after operating cycle 
is stopped. Easily installed in any electrical line 
The AGASTAT is — 

* light, versatile, dependable. 

® instantaneous recycling 

® unaffected by voltage variations 

adjustable in timing from 0.1 second to more than 10 minutes. 


available in models that offer delays on energizing and de- 
energizing, two step delays, monually-actuated time delay 
switch, remote push button contro! 
"WRITE for new 4-page application folder describing how one large 
company solved its after-operating problem. Address Dept. A21-1121 


Elastic Stop Nut Corporation 
of America 
a 
1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in pneumatic timing. 
Circle 369 on page 17 


DIVISION 


SIMPLEX 
WIRE axocurters 


* Clean Cutting 


* Precision Stripping 
+ Fast Working 
- Easy Operating 


e Low Cost e Rapid Setup 


Our production wire strippers and cutter will strip and cut to length 
all types of insulated wires including parallel lamp cord and heater 
cord, also cables 1” maximum diameter, in one easy operation. Send 
sample wires and have your stripping problems engineered by Wenco 


ASK FOR YOUR COPY OF NEW BULLFTIN 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DIES * STAMPINGS *© SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINODS 


Circle 370 on page 17 


Mica Corp 36-540 63rd 
Y K Mica 
In George K 
Tolbut, Philadelphia 


Torres 


Gibson ¢ William D., Div 
Spring Corp 1800 Clybourr 
eago 14, Ill KL 

Harper Co = = 
Morton Grove, Il L 

Keystone Bolt & Nut Corp 127 
New York 7, N. ¥ KL 

Manross & Sons Co ade 
iated Spring Corp., Bristol 

Milwaukee Div Associated Spring Corp., 
341 E. Erie, Milwaukee, Wis. (KL 

National Lock Washer (Cc 40 Hermon 
Newark 5, N. J. (L 

Ohio Div Associated Spring 
E. lst, Dayton, Ohio (KL 

Palnut Ce Sub. of United-Carr Fastener 
Corp Glen Rd., Mountainside, N. J 

L) 

Raymond Mfg. C« Div. Ags 
Corp., Corr Pa. (KL 
Russell, Burdsall & Ward Bolt and 

Co., Port Chester, N. Y 

Shakeproof Div. of Tllinois Tool 
St. Charles Rd., Elgin, I L 

Sterling Bolt Co 63 W. Erie 
Il 

Thompson-Bremer & Cc Sub. Americar 
Machine and Foundry 228 N. La 
Salle, Chicago 1, In. (KL 

United-Carr Fastener Corp 


Mass. (L 


Associated 
Ave., Chi 


8204 


Lehigh Ave 
Churct 


Div. Asso 
Conn. (KL) 


Corp., 1712 


ciated Spring 
Nut 
Works. 


Chicago 


FELT 

Continental Felt ¢ Ine 
15th, New York 11, N 

Western Felt Works, 4021 
Ave., Chicago 23, Tl 


FIBRE. PHENOLIC 
ing Lamir atir ts 
Compound 
Sheet. 


FIBRE, VULCANIZED. (Board 


Rod, Tubing) 
t Diamond Fibre. A Sut The 
Newark 13, Del 

Manufacturers Cory 45 OW 

Chicag t Til 
Fibre Co., Wilmine 


Continenta 


FILTER ELEMENTS, 
METAL 

Amplex Div 
Mich 

Radio Core 
Lawn, I 


POWDERED 


Detroit 


FILTERS, RADIO 


\erovox Cort New Bedford. Mass 
Audio Development Co 2836 13th 
Minneapolis 7, Mint 
Cornell-Dubilier Electri 
Plainfield, N. J 
Federal Telephone and 
Telephone and 
land Rd 
0 Apparatus 
Ss. w..%. 
. 2B Indianapolis 


Ave 


Corp., South 
Radio Co.. Div. of 
Telegrap! 
Clifton, N. J 
Sales 


100 Kings 
l 
307 Marshall, North 
Norwe Mass 
150 Varick, New 


FINISHES 


Fnamel 


ing 


PRODUCT. See 
Pair nd Varnishes 


Lacquers 
Finish- 


FLUORESCENT, LAMP AUXILIARIES 
Inctudes Adapters, Ballasts, Compensa- 
ters. Control Units, Starters and Trans- 
formers I Resistor see Resistors 
Instr Radio; also Capacitors 


Manufactur ( 4444 W 
R aL 4. Til 
New Bedford, Mass 
Hegeman Electric Co., 103 
Hartford 6, Conr 
jard Transformer Corp., 3501 
1 ni 
Trenton 4, N. J 
Construction 
2. Conr 
16th 


Roose 


Mate 
Chicago 
ect 307 Marshall, North 
Ma 

Electr Products Inc., 
adwa ew York 19, N. Y. 
sting! E tric Corp 
Center 3. 401 
Pittsbur 


1740 


Gateway 
Liberty Ave., 


FOILS, WIRE MARKING 


ping Machine Co., 850 
Blvd Hollywood 38, Calif. 


Kingsley 
Cahuenga 


FOOT SWITCHES. See 


Switches 


FORGINGS 


American Brass Co.. Waterbury 20, Conn 
Chase Brass & Copper Cx Sub. of Kenne- 
cott Copper Corp Waterbury 20, Conn 
Philadelphia Bronze & Brass Corp., Sub 
a P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa 
Revere Copper and Brass, Inc 230 
Ave New York 17, N. ¥ Non 


Park 


ferrous 


Ryerson & Sor K Joseph Chicago 


so. Tl 


FREQUENCY METERS. See Instruments 


FUSE HOLDERS, MOUNTINGS and 


CLIPS 


Surndy 
Conn 
Bussmann Mfg. Div 
St. Louis 7, Mo. 
Holub Industries, Inc 
Ill 
Ideal Industrie Ine 
Sycamore, Il 
Iisco Corp., Dept. F-10 
Cincinnati 27, Ohic 
Jones Di Howard B 
Chicago 24, 10 
Littelfuse, Des Plaines, Ill 
Multi Electric Mfg. Co 
Chicage 24, Til 
Sherman Manufact 
tle Creek, Mict 
Square D Ce HOKE 


Mich 


Cort Omaton Div Norwalk 


McGraw-Edison Co 


445 Elm, Sycamore 


1008 Park Ave 


4730 Madison Rad 


Cinch Mfg. Cort 


4227 W. Lake 


uring Co H. B Bat 


Rivard, Detroit 11 


FUSES 


Burndy Cor Omator Div., 
Copn 

Bussmann Mfg. Div 
St. Louis 7, Me 

General Electric Ce Apparatus 
Di Schenectady 5, N. ¥ 

Littelfus Des Plaines, Ill 

Royal Electric Corp., Pawtucket, R. I 

Westinghouse Electric Corp Gateway 
Center, Bldg. No 401 Liberty Ave 

Pittsburgh 30, Pa 


Norwalk 
McGraw- Edison Co 


Sales 


GAGES, TEMPERATURE, 
and VACUUM 


Bristol Ce Waterbury 20. Conr 
Edison Industries. Thomas A 
Div Mc-Graw- Edison 
Orange. N. J 
Servomechanisms Inc 

Brooklyn, Westbury, L L, N. ¥ 
Westor Electrica Instrument Corp A 
Sub. of Daystrom, Inc., 614 Freling 
huysen Ave., Newark 5, N. J 
Wheelco Instruments Div Barber-Colmar 
Co., 1403 Rock, Rockford, Ill 


PRESSURE 


Instrumer 
Co., West 


Mechatrol Div 


GALVANOMETERS. Sce Instruments 


GASKETS 


Armstrong Cork Ce 1 Ingerso Lar 
caster, Pa Cork and Rubber Composi 
tions) 

Auburn Manufacturing Co., 306-1 
Middletown, Conr 

Chase Bra & Copper (« Sub. of Kenn 
cott Copper Corp.. Waterbury 20, Cor 

» Rawhide Manufacturir he 127 
) é I} 
Oakton. Mort 


Stack 


C é424 


Corp South Hackensack 

Goshen Rubber P.O 
Goshen, Ind 

Johns-Mar t Ti 14 
N. ¥ 

Parker Appliance ¢ 17325 Euclid Ave 
Cleveland 12. Ohic 

Raybestos-Manhattan, Inc 
ucts Di Manheim, Pa 

Roth Rubber Cx 1860 S 
cago 50, I 

nited tasket Cx Plastics Di 

of T arl Packing Co., Camder 
N. d 

Wester Works 
Ave a n 


Box 


New York 


Plast! 


Prod 


54th Arve Chi 


GEARMOTORS. See Motors 


GEARS and PINIONS 


Americal Stock Gear Div 
Gear ¢ Harve I 

Amplex Di Chrysler Cort Detroit 31 
Micl 

Seaver Ge 
Rock I 
tjowmar Instrume 
vania Ave Ft, Wayne, Ind 

Continental-Diamond Fibre, A Sub 
Budd ¢ Newark 13, Del 

Fastex Di f Illinois Tool Works 
Algonquin Rad Des Plaines, Ill 

Gear Specialties, Inc., 2635 W. 
Ave., Chicago 47, Ill 

Gries Reproducer Corp 149 
Ave., New Rochelle, N. Y¥ 

Merkle-Korff Gear Co., 211 N 
Chicago 7, Ill 

Radio Core Im 1540 
Lawn, I 

Shakeproof Div. of 
St. Charles Rd., Elgin, Ill 

United Graphite Co., 1621 Holla 
Saginaw 8. Mi 

Westinghouse Electric Corp Gateway 
Center. Bldg. No 401 Liberty Ave 
Pittsburgt 30. Pa 

Winzeler Manufacturing & 
W. Wilson Ave 


Perfectior 


Work Ir 1035 Parmele 


Cory 2415 Pennsy 


of The 


Medi 
Beechwood 
Morgar 


Tulley Ave., Oak 


Illinois Tool Works 


State 


Tool Cr 7 
Chicago 31, Tl 


GENERATORS. See Motors 


GENERATORS, ELECTRONIC 


Daven Co., 536 W. Mt. Pleasant 
Route 10, Livingston, N. J 

Genera Electric Co., Apparatus 
Dis Schenectady 5, N. ¥ 

General Electric Co Electronics 
Electronics Park. Syracuse 1, N. Y 

Howard Industries Inc 1700 
Racine, Wis. 


Ave., 
Sales 
_Div 

State 
GERMANIUM DIODES. Sex 


Semiconductor; Transistors 
Diodes 


Rectifiers 
and Crystal 


ELECTRICAL MANUFACTURING 
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SILICONE RUBBER PARTS 


fabricated by the 
G-E Plastics Department 


EXTRUDED, MOLDED, DIE-CUT — in sheets, O-rings and 
other shapes, to your specifications. 


FOR APPLICATIONS AS LOW AS -150° F.,AS HIGH AS 
600° F. Maintain stability without brittling, cracking or 
hardening. Highly resistant to corona, ozone, weather- 
ing, and certain chemicals and oils. 


There are a thousand and one industrial uses for these versatile. 
heat-and-cold resistant rubbers. Some manufacturers, to cite one 
example. use G-E silicone rubber as a sprue in metal die casting. 

G-E silicone rubber parts are compounded and fabricated in 
G-E’s modern Plastics Department plant. under the supervision of 
engineers and technicians skilled in the production and application 
of these modern materials. 

G-E specialists will be happy to work with you in a study of 
your design problems, with a view to product improvement through 


the use of silicone rubber parts fabricated by the Plastics Depart- 


ment. 


Write today for further information: Plastics Department. 
General Electric Company. Section 11EM. Decatur, II. 


—— 





——», 
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Ihe G-E silicone rubber oven door gasket on this 
modern range offers advantages to the housewife and 
manufacturer alike. It seals in heat and cooking odors, 
prevents stains on the finish, muffles door slams. The 
manufacturer in turn benefits from increased customer 
satisfaction. He saves on production time and cost, too, 
requiring less critical controls on the manufacture of 
the oven door. 


Some of the Many Other Uses 
for G-E Fabricated Silicone Rubber Parts 


~% 


©) U 


a w 
Automatic Jet Engine Diaphragm for Electric Skillet 
Wosher-Dryer O-Rings Oxygen Regulator Gosket 
Seals 


Progress /s Our Most Important Product 


GENERAL Q3) ELECTRIC 
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ROYAL UNBREAKABLE 


A AEE PS BR TRE SDAA PEELE 


NEOPRENE HEATER PLUG 


One-piece construction molded of unbreakable neo- 
prene — no screws, eyelets, rivets or nuts to loosen or fall out 


Molded-in contacts 
loose 


cannot push back. . 
cannot twist or turn in use 


cannot come 


Molded-on cord guard and strain relief . . . for smoother 
flexing and greater strength 


Highest impact resistance 
Plugs cannot break, crack, or chip! 


Royal Neoprene Heater 


Never before has there been a UL-listed miniature heater 
plug with so many built-in, molded-in performance and 
appearance features! Send your cord assembly specifications 
and quantities for prices write Royal today! 


A complete quality- 
controlled cord set — Neo- 
prene Miniature Heater 
Plug and Royal P-2 Cap 
molded to #18 Royal Type 
HPN por-llel 


heater cord 


ROYAL ELECTRIC CORPORATION 
Pawtucket, R. |. 


<oeeae 
TTT TLR 
In California: Electric Cords & Supply Corp., 413 E. 3rd St., Los Angeles 13 


354 Circle 372 on page 17 


GLASS-BONDED MICA 


Continental-Diamond Fibre, A Sub 
Budd Co., Newark 13, Del 

General Electric Co., Laminated Products 
Dept., Coshocton, Ohio 

Mycalex Corp. of America, 
Clifton, N. J. 


of The 


Clifton Blvd 


GLASS-FIBER, 


YARNS, CLOTHS and 
TAPE. 


See Fabrics, Insulating. 


GLASS, TECHNICAL 
Works, 

ling. N. ¥ 
, 1769 Grace, Chicago 13, I 
1010 Main, Elkhart, Ind 


Corning 
Div., Corr 
Croname, Inc 
Hermaseal Co 
Tubes) 
Kopp Glass, Inc Swissvale, Pa 
Lancaster Glass Co., 220 W. Main, Lar 
caster, Ohio 


GOLD, ROLLED 


American Platinun 2 
Railroad Ave Newark XN. J 


Baker & Co., Ine., 113 Astci, Newark 
N. J 


General 
Corp 
Handy & 


Technical Products 


(Plate and Wire) 
Works, 231 New 


Jersey 


Plate Div Metals & Controls 
1911 Forest Attleboro, Mas 
Harman, 82 Fulton, New York 


J. M., P. 0. Box 990, Hartford 


Wilson Co., H A., Route 22, Union, N. J 


GRAPHITE. See 


Carbon and Graphite 


GREASE, BEARING 
Dow Corning Corp., Midland 


cone) 


Mich, (Sili 


GRIPS and CLAMPS, STRAIN RELIEF 


Fastex Div. of Illinois Tool Works, 195 
Algonquin Rd., Des Plaines, I) 
Heyman Mfg. Ce Kenilworth 1, N. J 
Pyle-National C« 1388 N. Kostner Ave 
Chicago 51, Ill 
Walker Co.. George 
m ai N. J 
Weckesser C 
Chicage 10 


118 Amsterdam Ave 


GYROS 
Kearfott Ce 
ti N. J 


HARDNESS TESTERS 


Opto- Metr rr In 7EM 
New York, N 


Y 
HARNESSES and ASSEMBLIES, WIRE 


Amphenol Electronics Corp., 1830 S. 54th 
Ave., Chicago 50, Ill 
Belden Mfg. Co., 4633 W 
Chicago 44, Ill 
Brat & Co., Inc 

Con: 
Cornish Wire Co., 50 
i 
Drake Manufacturing Co., 
bard, Chicago 22, Ill 
General Electric Co., C¢ 
rials Div Bridgeport 2 
Phalo Plastics Corp 
Ww ter 8, Mass 
ft. Inc 1328 N 
2, Tl 
Wire Stripper Cx 1729 Eastham 
East Cleveland 12, Ohio 


Van Burer 


William, Willimant 


Church, New York 


1711 W. Hut 

nstruction Mate 
Cont 

Commercial & Foster 


Halste 


HEADPHONES and HEADSETS 
Automatic Electri Sales Corp., 
Van Buren, Chicago 11, Ill 
Stromberg-Carlson, A Div. of 
Dynamics Corp 117 

Rochester 3, N. Y¥ 


1033 W 


General 
Carlson Rd 


HEATING ELEMENTS and UNITS 
Anderson Controls, In 2777 
Rd., Des Plaines, Ill 
Cutler-Hammer, Inc 
Milwaukee 1, Wis 
Driver Co Wilbur B 1875 
Highway, Newark 4, N. J 
General Electri ce Apparatus 
Di Schenectady 5, N. Y 
St Man Manufacturing Corp 
64th. New York 56. N. Y. 
Syntron Ce 490 Lexington Ave 
‘ity, Pa 
Vulcan Electric Co., Danvers 2, 
Watlow Electric Mfg. Cc 1362 
t St. Louis 14. Mo 
nghouse Electri Corp 
Bldg. No. 3, 401 
tshurgh 30, Pa 
Wiegand Co Edwin L 7530 
Blvd Pittsburgh 8, Pa 


Mannhein 
1264 St. Paul Ave 
McC arter 
Sales 
429-33 } 
Homer 


Mass 
Fergusor 


Gateway 
Liberty A’ve., 


Thomas 


HEAT LIMITERS 


Mfg. Div 
St. Louis 7, Mo 


Bussmann 


McGraw-Edison Ce 


HERMETIC SEALS 


minals, Hermetic 


See Seals and 


Ter 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers, Milwaukee 1, Wis 

General Electric Co., Apparatus Sales Div 
Schenretady 5. N. ¥ 

Radio Receptor Co., Inc., 
Div 240 Wythe Ave 
N..¥ 

Westinghouse Electric 
Center Bidg. No. 3 
Pittsburgh 22, Pa 


Semiconductor 
Brooklyn 11 


Corp Gateway 
401 Liberty Ave 


HIGH NICKEL ALLOYS. See Nickel and 
Nickel Alloys 


HOLDERS, COMMUTATOR BRUSH 

Miciwest Molding & Mfg 
Til 

Mycalex Corp. of 
Clifton. N. J 


Co., Gurnee 96 


America, Clifton Blvd 
Glass-Bonded Mica 


Phoenix Electric Mfg. Co., 4211 W. Lake, 
Chicago 24, Ill 


IMMERSION HEATER UNITS. See Heat- 
ing Elements and Units. 


IMPACT EXTRUSIONS, ALUMINUM. 


Hunter-Douglas Aluminum Corp., Dept 
EM-10, Riverside, Calif. 


IMPREGNATING COMPOUNDS. See Ce 
ment, Insulating and Sealimg; Waxes and 
Compounds 


INDICATORS, HEAT. See Thermometers 
INDICATORS, SPEED. See Tachometers 


INDUCTION HEATING. 


See High-Fre 
quency Heating Units. 


INFRA-RED LAMPS. See Lamps 
lescent and Infra-red. 


Incan 


INSTRUMENTS, ELECTRICAL MEAS 
URING AND TESTING 


Aerovox Corp., New Bedford, Mass 

Assembly Products, Inc., Chesterland 14 
Ohio 

Associated Research 
Chicago 18, Tl 
gristol Cc Waterbury 20, Conn 

Chatillon & Sons. John, 85 Cliff, 
York 38, N. ¥ 

Daven Ce 536 W. Mt. Pleasant Ave 
Route 10, Livingston, N. J 

Electro Products Laboratories, Inc., 450) 
N. Ravenswood Ave., Chicago 40, Ill 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegrapt 
Corp., 100 Kingsland Rd., Clifton, N. J 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. ¥ 

Helipot Corp Div 
ments, Inc re 
teach, Calif 

Holub Industries, Io 
Il 

Ideal Industries Inc., 
Sycamore, 11 

Industrial Instruments. Ine., &89 Commerce 
Rd., Cedar Grove, Essex County, N. J 

Industrial Test Equipment Co., 55 E. 11th 
New York 3, N ; 

Moseley Ce F. L., 400 N. 
Ave Pasadena, Calif 

Nationa Pneumatic Co., Inc., 
Cabot Div 125 Amory 
Mass 

Precision Apparatus Co,, Inc., 70-31 
Glendale 27. L. L., N.Y 

Radio Corp. of America, Dept. 0-44, Bldg 
15-1, Camden, N. J 

Sensitive Researct 
Main, New 


Inc., 3794 Belmon 


New 


of Beckman 
Box 458 


Instru 
Newport 
. 445 


Blm, Sycamore 


1008 Park Ave 


Fair Oaks 
Holtzer 
Bostor 19 


84th 


Instrument Corp s1¢ 
Rochelle, N. ¥ 
Simpson Electric Cc 5200 W 
Chicago 44. 1 
Texas Instruments Incorporated 
non Ave Dallas 9, Texas 
Triplett Electrical Instrument (<¢ 
ton, Ohic 
Westinghouse Elec 
Center Bldg. No. 
Pittsburgh 22. Pa 
Weston Electrical Instrument Corp 
of Daystron Inc 614 
Ave Newark 5. N. J 
Wheelco Instrument Div Barber-C¢ 
Co., 1403 Rock. Roekford, Tl 


Kinzie 
6000 Ler 
Bluff 


Gateway) 
Liberty Ave 


tri Corp 
3, 401 


\ sut 
Frelinghuyser 


Imat 


INSTRUMENTS, ELECTRONIC. See als 
Oscilloscopes: Recorders, Oscillographic 
Recorders, Magnetic 


Berkeley Div. of Beckman 
In 2200 Wright Ave 
Calif 

Bristol Ce 

Burroughs 
Div 


Instruments 
Richmond 3 


Waterbury 20, Conn 

Corp Electronic instrument 
Dept. F. 1209 Vine, Philadelphia 

7. Pa 

D & R Ltd... 406 E. Gutierrez, P 
1500, Santa Barbara, Calif 

Daven Co 536 W. Mt. Pleasant Ave 
Route 10. Livingston, N. J 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegrapt 
Corp., 100 Kingsland Rd., Clifton, N. J 

General Electric Co.. Apparatus Sales Div 

CY 


0. Box 


Schenectady 5. N 
Industrial Test Equipment Co.. 55 E 
New York 3. N. ¥ 
Librascope, Inc S08 Western 
dale 1. Calif 
Magnetic Amplifiers Inc 
Ave.. New York 55. N. ¥ 
Radio Corp. of America, Dept 
15-1, Camden. N. J 
Sanborn Co.. Industrial Div., 17 
Waltham 54. Mass 
Simpson Electric Co 
Chicago 44, Tl 
Triplett Electrical 
ton, Ohi 
Weston Electrical Instrument 
sub. of Daystrom, In 
sen Ave 


litt 


Ave., Gler 


632 


Tintor 
0-44, Bide 
5 Wymar 


5200 W. Kinzie 


Instrument Co., Bluff 
Corp A 
614 Frelinghuy 
Newark 5. N. J 


INSTRUMENTS, LABORATORY 
STANDARD 


Bristol Co.. Waterbury 20 
Clarostat Mfg. Co.. Ine., 
Electro Products Laboratories, Inc 
N. Ravenswood Ave.. 
General Electric Cx 
Div Schenectady 5 
Moseley Co yr. L 409 N 
Ave.. Pasadena, Calif 
Radio Frequency Laboratories, Inc Boon 
ton. N. J 
Scott, H. H 
Ave., Cambridge, Mass 
Sensitive Research Instrument Corp 
Rovhelle. N. ¥ 
Triplett, Electrical 
ton, Ohic 
Westinghouse Electric Corp 
Center, Bldg. No. 3, 401 Liberty 
Pittsburgh 22, Pa 


Conn 

Dover, N. H 
4501 
Chicago 40, Ill 
Apparatus Sales 
N. ¥ 


Fair Oake 


Dept. EM-11, 385 


Putnan 
New 
Instrument Cc Bluff 


Gateway 
Ave 
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NEW 4 


EAST 


ASCO. ror 


SHADED POLE 
REVERSIBLE MOTOR 


the 
small motor 
with the 


BIG 
“push-pull” 


82A3 FRAME 


A real work horse... quiet, smooth-running, dependable .. . de- 
signed especially for 20” fans. Its extreme versatility, however, 
makes it ideally adaptable to all applications within its rating. 


As a multi-speed motor, the No. 82 Totally new design and construction 
Frame provides unusually flat speed embodies latest scientific lamination de- 
torque characteristics with reversibility sign; improved copper to iron ratio, plus 
at full load between 1200 and 1400 other famous FASCO features .. . re- 
R.P.M. plus outstanding breakdown _ sulting in higher efficiency and more 
torque within its rating (upto1/15H.P. H.P. per pound with maximum com- 
NEMA rating). pactness. Available in 15/16” stack only. 


Write, wire or phone for complete information 


FASCO INDUSTRIES, INC. - Rochester 2, N. Y. + Tel: HAmilton 6-1800 


NORTH CENTRAL 1645 Harold Drive SOUTH CENTRAL 4924 Greenville Avenue 


Dayton 6, Ohio CRestview 4-9514 Dallas 6, Texas EMerson 8-2603 
MID CENTRAL 1110 S. Brentwood Blvd. WEST COAST P. O. Box 305 
St. Louis 17, Mo. PArkview 1-0866 LaHabra, Calif. OWen 7-3815 
NORTH CENTRAL 5306 W. Lawrence Avenue HOME OFFICE 255 N. Union Street 
Chicago 30, Ill. Kildare 5-0556 Rochester 2, N. Y. HAmilton 6-1800 


NOVEMBER 1957 


Circle 373 on page 17 





ELECTRICAL PORCELAIN 


built to your drawings and 
specifications. Send us 
your inquiries. 


Circle 374 on page 


The finest 
MAGNETIC 
SOLENOID 


CONTACTORS 
are made by 


and here’s why: 

e Simple design .. . rugged construction... 
finest materials. 

e Simplified wiring. 

e All parts easily accessible for service with- 
out disturbing other parts. 

e Fine silver contacts...plus heavy 
compression springs... assure maximum 
conductivity. 

Available in 1 to 5 pole, 25 and 50 amp. sizes. 
Other contactors, magnetically or 
mechanically held, up to 400 amps. 


Send today for free bulletin. 


See classified telephone 
directory for 

local distributor. 
152 W. WALTON ST. 


356 Circle 375 on page 17 


CHICAGO 10. ILL. 


ectrica Instrument Corp \ 

f Daystrom, Inc., 614 Frelinghuy 
Newark 5. N. J 

Instrument Div., Barber-Colmar 

403 Rock, Rockford, I 


INSULATING ate See follow 


specific headir 


aiiaian and Sealing 
ork Compositior 
sulating 


Vulcanized 
tonded Mica 
Wire and Cable 
ided and Laminated 
isulating 
Molding, Laminating, Castir 
Extrusion Compounds 
Sheets, Rods and Tubes 
nd Rubber Products 


and Tape Asbestos 
Sheeting, Synthetic Resir 
and Splice 
Sleeving Braided 
und Sleeving. Extruded 
Paper 
Compounds and 


i 


INSULATION, WIRE and CABLE 
(Ceramic and Synthetic) 

America Lava Corp Chattanoo 

Ter 

Dow Corning Corp Midland 

tu Pont de Nemours & C« 
Plastics Div Polychemicals 
Wilmington 8, Del 
eral Electric C¢ Constructior 

Di Bridgeport 2, Conn 

woodricl Chemica cc B F 
GL-¢ 185 Euclid Ave Clevelar 

on 

Oronite Chemical Ce 200 = Bus! Sar 
Francisco 4, Calif 

Sprague Electric C¢ 307 Marshall, North 
Adams, Mass 


IRONS SOLDERING 
Equipment 


Soldering 


va easel seca S VIBRATION and SHOCK 


Rubber and Synthetic 


JEWEL LIGHT ASSEMBLIES. See 
Light Pilot and Indicator 


KNOBS, CAPS and HANDLES 


Dimco-Gray 10 KE 6th, 
Ohio 

Kurz-Kasch, In 1419 S. Broadway, Day 
to 1, Ohio 

Lancaster Glass Corp., 220 W. Main 
Lancaster, Ohio 

Midwest Molding & Mfg. Co., Gurnee %¢ 
iil 

tichardsor ( 799 Lake, Melrose Park 
Il 

Rogan Brothers, 8027 N. Monticello Ave 
Skokie lil 


Dayton 2 


LACQUERS, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Allied Research Products, Inc 4004-06 
Monument, Baltimore 5, Md 
! of America 2515-L A 
gh 19, Pa 
orp Midland Mich 
and Varnishes) 
rs & Co In E. I 
Wilmington 98. Del 
Co.. General Industri 
veland 1, Ohio 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 

Baker & Co., Inc 113 Astor, Newark 
N. J 

Brainin Co... C. 8S 
Vernon, N. Y 

General Plate Div Metals and Controls 
Corp 1911 Forest Attleboro Mass 

Handy & Harmar 82 Fultor New York 
ta. 

Wilson Co., H. A., Route 22, Union, N. J 


20 Washingtor Mt 


LAMINATED PLASTICS. See Plast 


LAMINATIONS. MOTOR and 
TRANSFORMER 


Magnetic Metals Co Hayes Ave 
Ist, Camden 1, N. J 

Magnetics, Inc Box 1, Butler 

Thomas & Skinner In 1114 E 
Indianapolis 7, Ind 


LAMPS, FLUORESCENT 


General Electric Cr 
12, Ohio 

Westinghouse Electric Corp Gateway 
Center, Bldg. No 401 Liberty Ave 
Pittsburgh 30, Pa 


LAMPS, INCANDESCENT and 
INFRA-RED 
General Electric Co., Nela Park, Cleveland 
Ohio 
Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgt 


Nela Park, Cleveland 


LAMPS, MERCURY VAPOR 


General Electric Co., Nela Park, Cleveland 
12, Ohio 

Westinghouse Electric Corp Gateway 
Center. Bldg ’ : 401 Liberty Ave 
Pittsburgh 30, Pa 


LAMPS, MINIATURE (Pilot and Indi- 
eator) 


General Electri Co Miniature Lamp 
Dept Nela Park, Cleveland 12. Ohio 
Westinghouse Electric Corp Gateway 
Center, Bldg. No 401 Liberty Ave 

Pittsburgh 30, Pa 


LAVA. See Ceramics 


LAYOUT FLUID 


Dykem O« 2303F N lth, S Le 
Mo 


LENSES, PRESSED GLASS 


Corning Glas Works, Technical P 
Div Corning, N. Y 
Kopp Glass, Inc., Swissvale, Pa 
Lancaster Glass Corp., 220 W Mair 
Lancaster, Ohio 


LIGHTING FIXTURES 


Killark Electric Manufacturing Cc Var 
deventer and Easton Awves., St. Loui 


Mo. 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart & Hegeman Electric Ce 
Hawthorne, Hartford 6, Conn 

Cannon Electric ce Dept 500 
Humboldt, Los Angeles 31, Calif 

Crouse-Hinds ¢ Syracuse 1, N. Y 

Dialight Cor, 14 Stewart Ave Brooklyr 
i 

Drake Manufacturing Cc 1711 W. Hub 
bard, Chicag 2, Ill 

Genera Electric Co Miniature Lamp 
Dept Nela Park, Cleveland 12, Ohio 

Hart Manufacturing Co., 211 Bartholomew 
Ave Hartf 1, Conr 

Hetheringtor ! 200 Elmwood 
Sharon H "4 

Johnsor ( ) 1 Second Ave 
s.W Wases 

Pass & Seymour Solvay Statiar 
Syracuse 4 

Pyle- Nationa 
Chicago ri 

Square D Co 4041 N Richards. Mi! 
waukee 12, W 


LOCKNUTS and LOCK WASHERS 


See Fasteners 


388 N. Kostner Ave 


LUBRICANTS 


Fluidwick (« ) Kast Outer Dr., De 
troit 1. Mict 

Shell O11 Ce “ow ou 
N. ¥ 


New York 20 


LUBRICATORS. OIL and GREASE 
Fluidwick (: ) Hast Outer Dr.. De 
troit 34, Mich 
Gits Bros. Mfg 
Ave Chicago 2 fil 
Madison-Kipp Cort 201 Waeubessa, Madi- 
son 4, Wis 


1846 8S. Kilbourn 


LUGS and TERMINALS 


AMP Incorporate x4 hisenhower Bivd 
Harrisburg, P 
American Bra ( Waterbury 20, Conn 
Buchanan Electrical Products Corp 225 
Route 22, Hillside, N. J 
Burndy Corp Omator Div 
Conn 
Cambridge Thermionic Corp 453 Concord 
Ave Cambridge 38, Mass 
Hart Manufacturing Co., 21) Bartholomew 
Ave Hartford 1, Conn 
Heyman Mfg. Co., Kenilworth 1, N. J 
Iiseo Corp Dept Flu = Mardlisor 
Rd., Cincinnati 27, Ohio 
Johnson Co E. F. 
S.W.. Waseca, Minr 
Jones Div Howar B.. Cinch Mfg. Corp 
‘hieago 24. Tl 
& Hudepot 045 Evans, Cin 
i Ohio 
and Manufacturing Co 4021 
Chicago 24, Il 
Mycalex Corp. of America 
Clifton, N. J 
Penn-Union Electric Corp., Erie, Pa 
Rajah (< Verona Ave Newark 4 
N. J 
Sealectro Corp.. 610 Fayette Ave, Mama 
roneck, N. Y 
Shakeproof Di of [llinois Tool Works 
St. Charles Rd., Elgin, Il 
Sherman Manufacturing Co., H B., Bat 
tle Creek, Mich 
Thomas & Bett a In 2&8 Butler 
Elizabeth 1. N. J 
Thompson-Bremer & Co Sub. Americar 
Machine & Foundr ‘ 228 N La 


Salle, Chicago 1, I 


MACHINES. See specific headings 


Balancing Coi Winding Molding 
Plastic Print Rivet Setting Si 
Pegging Armature, Strippers Wire 
Vibration Test 


MAGNETIC AMPLIFIERS 


Airpax Product Co Fort Laude 
Fla. 

Berkeley Div f Beekman Instrument» 
Inc 2200 Wright Ave Riehmond 
Calif 

Control, Box 391, Butler, Pa 

Eseco Works Delta-Star Div H K 
Porter Co., Inc Lockport, Ill 

General Electric Co Apparatus Sales 
Div Schenectady 5, N E 

Kearfott Co Inc 1378 Main Ave 
Cliftor N. J 

Magnetic Amplifiers Ine 632 Tinton 
Ave., New York 55, N. ¥ 

Vickers Electric Div., Vickers Ine 803 
Locust, St. Louis Mo. 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 491 Liberty Ave 
Pittsburgh 22, Pa 


MAGNETIC BRAKES. See Brakes, Mag- 


netic 


Norwalk 


Second Ave 


Cliften Blvd 


MAGNETIC MATERIALS. See Stee! Ele 
trical: Magnets, Permanent Magnet 
Recorder Components Powdered Meta 
Product 


MAGNETIC RECORDER COMPONENTS 


Driver Co Wilbur B 1875 MrCarter 
Highway, Newark 4. N. J 
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New Formica laminated plastic thermo-insulator 
provides protection from hot launching gases 


In cooperation with Rocket Fuels Division, Phillips 
Petroleum Con pany, Formica application engine¢ 

i pplied Grad - odified 

characteristics 

This Formic 

tube through a time 

target drone. 

This solution alled for three of the Formica-4 
services that assure the right laminated plastic for 
every requirement 

1. Application « 

2. Research to adapt 

3. Fabricating to 

ready for assembly. 

Service—provides a 

for prompt shi 

This unique | 

assistance to 

lems. For 

Formica-4 bulleti 


subsidiary « 


1. Application Engineering 2. Research 3. Fabricating 4. Customer Stock Service 


Circle 376 on page 17 Fi-1586 





tronics 


atid: 
Wiring 


DICKENS 2-1020 


CAPACITY 


10 Tube 
Television 
Circuit 
Panel 


The newest and largest plant facility devoted to printed circuit manufacture 
combined with Methode’s seasoned tooling, fabricating and processing know- 
how provides reliable deliveries on quantity circuit board requirements. 


Since acceptance of auto-assembly techniques, Methode has 
established superior quality and service ratings for elec- 
largest users. Experienced personnel, the industry's 
best mechanized equipment and continuous high production 
momentum assure superior performance. 


Further, the SPECIAL CIRCUIT DIVISION, a separate entity 
in the organization, has its only interest in the rapid service 
of sample orders, short run and military requirements. 


‘Printed 
Circuit 
Handbook" 
a primer of 
design 
information 
on request 


..-HAS MADE 


DUDEK & BOCK 


WIRE FORMS 
SPRINGS 
METAL STAMPINGS 


In Industry, in homes, farms and 
shops, you'll find daily, living proof 
that D-&-B’s KNOW-HOW pays 
out in EXTRA performance. Rely 





on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 
easily assembled that 
withstand stress and 
perform under the most 
trying conditions! ¢ 
pEEDY D. RY 
wa? WRITE — WIRE — or PHONE 
for Estimates and Delivery Dates 
SPRING MFG. CO. 
CC Mee mec De 


Circle 378 on page 17 


MOTORS 


Miniature Timing Motors, Geared 


Subfractional. Under 1 20 Hp 
Fractional, 1/20, % Hp 
Integral, 1 to 74% Hp. 
Integral, Over 744 Hp 
Gearmotors 


Generators 


Low Voltages (Under 110) 


Allis-Chalmers 
NOQKUVYZ 
Allis Co., The Louis 
KLNOQRUVYZ 
Saldor Electric Co 
St. Louis 10, Me 
Barber-Colman Co 
Rockford, Ti 
Bodine Electric 
12, i 
Equipment 
Janesville 
Motor Div 
108 


Milwaukee 1, Wis. (KL 


Milwaukee 7, Wis 
4353 Duncan Ave., 
(FGKLN) 
Dept. W 

BCRYZ 

Co.. 2256 W. Ohio, Chi- 
ABCDEFGHJQRTYZ& 

Div George W 30rg 
Wis. (BCDE) 
Vocaline Co. of Amer 

Coulter, Old Saybrook 


180 


Rock 


Corp 
Bristol 
ica, In 
Conn. (A) 
Century Electric Co 1806 Pine. St. Le 

Mo FGKLNOPQRUVWYZ 
ls Corp f America, 9551 
Schiller Park, Tl 
Controls Corp 
Contr A) 
Transicoil Corp 
tgomery County, Pa 
Manufacturing Co 
The Singer Manufacturing Co,, S« 
N. J. (BCFHKNYV) (Servo 
lectric Corp 510 N. 4th Ave 
Wis. (FGKL) 
Devices In 
N H 


Soret 
Center 
Daystrou 


Mot 
Diet 


Worcester 
(Servo) 
Electrical Di 


222 Central 
(ABEFIQTU 
Div 3307 
(FEN) 
Aviatior 


Dynan ati 
Kenosha, Wis. 
eer Div Bendix 
eterboro, N. J Servo 
tors. Tr 1110 N. Lemon Rd 
Calif 
Specialty Co 221 South. Stam 
wd, Conn. (FGIKLMNOPUVWYZ) 
n Electric Mf Co St. Louis 21 
M FGIKLMQR) 
© Industries. In 
BCDPGHYZ&) 
Ye 1 Electric Ce 


Rochester 2, N. ¥ 
Apparatus Sales 
a Sct ectady 5, N. ¥ 
RCDEFPGHIKLMNOPQRSTU VWYZ& 
jeneral Industries Co., Dept. GL, Elyria 
or RQYZ 
1 trie In Dayton 4, Ohio 
Cc 4 W 234 N 
21 Conn. (XZ) 
Mf er In 25 
Cont ABCX YZ 
ectrie Co., 685 Lawrence, Lowell 
RCODFZ 


Corp D of 


Fim, Water 


Elm, Tor 


Beckman Instru 
30x 458 Newport 


MAGNETIC RECORDER COMPONENTS 
(Cont.) 
Mining & Mfg. Co 
l Div 900 Fauquier 
1) &. Minn Tape) 
verge-Carlsor A 
namic Corp 
N.Y 


Electrical 
Ave., St 


Div of General 
117 Carlson Ra 


MAGNETIC RECORDERS 
Ampex ¢ 
( ’ 


Instrumentation Div 
Charter, Redwood City 


Dept 
Calif 
MAGNETIZERS and DEMAGNETIZERS 


Radio Frequene Inc., Boon 
N. J 


Laboratories 


MAGNETS. PERMANENT 


An I ineering Co 
Cr hle Steel (er of 
Commerce Bldg 
General Electric Co 
ts Dept., 11131 E 

troit Mich 


Steel Pri 


Marengo. Ii! 
America, Chamber of 
Pittsburgh 19, Pa 
Metallurgical Prod 
& Mile Ave., De 


lucts Co Valpariso 


1114 E. 23rd 


MAGNET WIRE. See Wire, Magnet 


MARKERS. IDENTIFICATION 
Brar & Cea, In William, Willimanti 
l nn 
Band & Tag Co 
K 


Dept 9.2 


Randolph Ave Wood 





Co. Inc 34-10 
M44, N. Y 


Linden 


MARKING MACHINES and DEVICES 
(For marking Wire, Foil, Plates, ete) 
Kingsley Stamping Machine Co 850 

Cahuenga Blvd Hollywood 38, Calif 


MATERIALS HANDLING EQUIPMENT 


( tinental-Diamond Fibre A Sub. of 
The Budd Co., Newark 13 Del 
Natior Vulcanized Fibre Co., Wilming- 

r Del 

Robbins & Myers Ine 
Di Springfield, Ohio 

Fibre Co Inc., 


Crane & Hoist 


Spauldir 


N. ¥ 


Tonawanda 





Ni <)/W,/O0,/7;/;0,/0\€ 


} 
| 


National Pneu 
Boston 19 


Holtzer-Cabot Motor Div., 
matic Co. Ine 125 Amory, 
Mass (ABCEFGHQUVYZ) 

Howard Industries Inc., 1760 State 
Racine, Wis. (ABCDEFGHQRTUVYZ) 

Howell Electric Motors Co., Howell, Mich 
FGKLMNOPQRT) 

Jack & Heintz. Inc., 17620 
Cleveland 1, Ohio (FK) 

Janette Electric Mfg. Co., 
I FGKLQRUV) 

Kearfott Co., Ine., 1378 Main Ave 
ton, N. J. (Servo) (UY) 

Lamb Electric Co., Kent, Ohio 
GHIQRSZ) 

Marathon Electric Mfg. Corp., Cherry & 
Randolph, Wausau, Wis. (FGKLNOU\ 

Master Electric Co Dayton 1 Ohic 
(FGIKLMNOPQRTUVW) 

Merkle-Korff Gear Co.. 211 N. Morgan, 
Chicago 7, Il. (ABCDEFGHIQRTYZ&) 

Motoresearch Co., 1600 Junction Ave., Ra- 
ine, Wis BQY) 

Oster Manufacturing Co., 
Di Racine Wis 
(Servo and Synchro) 

Rae Motor Corp 2009 Kewanee, 
Wis. (BCDFGHYZ&) 

Reliance Electric & Engineering Co. 
Euclid Ave Cleveland 17, 
FGKLNOV) 

Reuland Electric Co., 
KNQ 

Robbins & Myers, Ine Motor Div., 
Springfield Ohio (BCDEFGIKNU 

1 Fulton Controls Co Acr¢ 

lumbus 16, Ohio (B) 

‘o Loyd, Festus, Mo 


Broadway 
Morton Grove 
Ciif- 


(BCDEF 


John, Avionic 
(BCFGHUVY&) 


Racine 
24701 
Ohio 


Alhambra, Calif 


(BCD 


nisms Ine., 
rooklyn Ave., 
Servo) 
Smith Corp A oO., 
Tipp City. Ohio 
Sterling Electric 
raph _ Rd., 
FKNQ 
Sutton Corp., 0. A 
Ther Electrix 
Jefferson 
U. & Ble 
54, Calif 
Westinghouse 
Center Bldg 
Pittsburgh 
NOPQRSZ& 
Wagner Electric Corp 645 
Ave St. Louis 14, Mo. (F 


Mechatrol Div 
Westbury, L. I 


Electric Motor Div 
(FKN) 

Motors. Ine 
Los Angeles 22 


Wichita, Kan 
& Machine Works. 
Chicago 6. Tl 
trical Motors, Inc 

(FKNQY) 
Electric Corp Gateway 
No. 3, 401 Liberty Ave 

22. Pa. (BCDEFGHJIKLM 


5401 Tele- 
Calif. 


(BF) 
111A § 


Los Angeles 


Plymouth 
<LNYZ) 


MERCURY RELAYS. See Relays 
MERCURY SWITCHES. See Switches 


METALS. LAMINATED. See Laminated 
Meta Precious and Base 


METALS PRECIOUS. See Gold; 


Metals: Platinum; Silver 


METALS. PRE-PLATED. 
Metal 


METALS. RARE 
Fanstee! Metallurgical 
Mallervy & ¢ Inc., P. R 
6. Ind 
Wilson € H. A 
METERS. HOUR 
Haydon Mf ‘ 
rington, Conn 
Hobbs Corp John W 
Warner Corp.. 2078 Yale 
field TH 
Inch ’ Timer Corp 
W Newark 4, N 


MICA GLASS-BONDED 
Bonded Mica 


MICA. MOLDED and LAMINATED 
(Sheets, Plate. Tape. Tubes, Rings. 
Segments, Washers, etc.) 

& ¢ Ir William 


ont 


Lami 


See Pre-Plate 


Corp North Chi 


Indianapolis 


Route 22. Union, N. J 


Tr 2535 Elm, T 
Div. of Stewart 
Blvd., Sprir 


1411 McCarter 
J 


See Glass 


Willimanti 


ental-Diamond Fibre A 
iid Co.. Newark 13, Del 
& Mica Corp., 536 
Wkly Y 
General Electric Co.. Laminated 
Dept.. Coshocton. Ohio 
nsulation Manufacturers Corp 
Washington Blvd.. Chicago 6, Til 
Macallen ( Say Rd., Newmarket. N. H 
Mica wulator Co Sub. of Minnesota 
Mining and Manufacturing Co., Schenec 
tady 1, N y 


MICA UNDERCUTTERS 
Ideal Industries Inc., 1008 
Sycamore. MM 
MICROPHONES 


Americar Microphone 
Elgin National 
Oaks Ave Pas 


Sub 
540 63rd 
Products 


I 565 W 


Park Ave 


Electronics Div 
Watch Ce 370 S. Fair 
adena, Calif 
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PALLADIUM See Platinum and Plat 


New timing motor rated 60 in-oz torque... 


New permanent magnet motor 
series by Cramer includes ‘‘double- 
strength’’ and military versions 


High torque output, truly synchro- 
nous operation, instant starting and 
stopping, are inherent features of 
permanent magnet timing motor de- 
sign. These advantages have been 
optimized in the new Cramer Type 
117, resulting in a motor line with 
maximum application flexibility. 


Five basic versions 

Series 117 comes in five basic forms 
(1) Form P, the standard, highest 
quality 30 in-oz (at 1 rpm) instru- 
ment motor, (2) a militarized version 
of Form P, (3) Form H, a “‘double 
strength” version, (4) Form M, for 
economy in high volume use, and 
(5) Form N, a compact, cylindrical 
gear-train model. 

All have these features: instant 
starting, absolutely synchronous 
operation, and permanent magnet 
braking. Coil voltages up to 250V ac, 
50 and 60 cycles. Input less than 2.5 
watts at rated voltage. Temperature 
rise only 35°C. Ambient temp- 
erature range —20°F to +130°F. 
Gears all hobbed, with drawn pinion 
rod. Underwriters’ Laboratories ap- 
proved. 


NEW CRAMER TYPE 117 MOTOR. 
The Type 117 motor, in its several 
forms, replaces Cramer Types 111, 
112, 113, 114 with greatly improved 
performance. 


Standard for quality 


The standard version of the Type 
117 motor, Form P, is rated 30 in-oz 
torque at 1 rpm. It’s ideal for instru- 
ments and industrial control devices 
requiring field-proved dependability, 
timing accuracy and longest service 
life. Oilite rotor bearings, bronze 
upper and lower output bearings, 
and a ball thrust bearing backing up 


NOVEMBER 1957 


the output shaft give exceptional 
life and performance. A soldered gear 
cup cover keeps dirt out and lubri- 
cant in. Over 100 available speeds 
from 1 rev. per second to % rev. 
per day. 


IMPROVED BEARINGS help double 
life expectancy of Type 117 motors. 
Forms P, H feature ball thrust (A) in 
lower output bearing. All forms boast 
hobbed gears throughout (B), and 
Oilite rotor bearings with permanent 
supply reservoir (C). 


Double-strength version, too 
Type 117 is offered also in a ‘“‘double- 
strength”? model, (Form H) rated 60 
in-oz at 1 rpm. Applications are in 
heavy chart recording devices, high 
speed counters and the like, requir- 
ing high torque at fast speeds —as, 
for example, in the Cramer Type 
640E running time meter which reads 


ee a 


- He ~ 


= 


in 1/10 seconds. Readily available in 
speeds 60 rpm to 2 rpm. Like the 
Form P, external finishes are tin and 
cadmium plate, protected by clear 
iridite. 

A form for economy 

Economy for volume applications is 
dominant in the Type 117, Form M 
motor. It has the same torque and 
wide variety of speeds as the stand- 
ard industrial version, Form P, 
above. A few differences: Ball thrust 
bearing is not used. Gear cover is 
crimped (instead of soldered) and 
external finishes are natural brass 
and black oxide. Advertising dis- 
plays, appliance timers, vending ma- 
chines are typical applications. 


This one saves space 
and money 


A space-saving cylindrical gear train 

same diameter as the basic motor - 
is the big feature of Form N, Type 
117. Basic motor is the same as the 
economical Form M above. Ideal 
for limited space applications, Form 
N is offered in speeds from 60 rpm 
to 1/12 rpm. 


MilSpec model 

The militarized version, identified as 
“Form P, Military,” is practically 
identical with the standard version 
except for the coil which (here) is 
vacuum impregnated and supplied 
with high-temperature rated insula- 
tion on the leads. Ambient operating 
temperature range —55°C to + 85°C. 


SHAFT INFORMATION, DIMENSIONS A,8.C.D, ON REQUEST. 


DIMENSIONS: Type 117 motor, Forms P, M and H (left). Form N (right). 


Write for complete data on the new Cramer Type 117 motors today. Or 
better yet, ask your nearest Cramer representative to tell you about them. 
Cramer Controls Corporation, Box 8, Centerbrook, Connecticut. 7.30 


TALK IT OVER WITH 


CRAMER CONTROLS 


CORPORATION 


Circle 379 on page 17 





WIRE 
STRIPPER 


FOR 
FILM-INSULATION 


= 
ot 7 
~ P 

Vises 


and TWIN-WHEEL «> *@ fife C74 


‘ 


@ Safely strip within 
Ve" of part 


@ Eliminate wasted motion on 
production set-ups 


@ Remove ALL insulation with one 
grade fibre glass wheel 


IDEAL’S new precision-engineered strippers remove 
all types of film insulation from leads or anywhere 
along the wire length at a “strip-a-second” rate! Spe- 
cial fibre glass wheels of uniform structure prevent 
breakage of the finest solid or stranded wire, yet strip 
away every bit of enamel, Nylon, Formex, Formvar, 
even Teflon! One grade wheel does all jobs — makes 
inventory and ordering a “snap”. 


\ 


TWIN-CONE 
HAND TYPE 


with flexible shaft 


Here's a stripper that moves to the 
job. Removes film on gang-wound 
coils without dismantling set-up. 
Conical wheels strip AWG No. 50 


TWIN-WHEEL BENCH TYPE 


For slightly heavier duty stripping. 
Cylindrical, fibre glass wheels strip 
AWG No. 50 to No. 25 wire. Pre- 
to No. 30 wire up to Ye" from cision design speeds output, mini- 
part. Operates on 115 V. AC or mizes rejects. Operates on 115 V. 
DC, with rheostat foot control AC. 


Sold through America’s leading distributors 
In Canada: Irving Smith, Ltd., Montreal 


MAKE A FREE TRIAL TEST 


Send us a sample of your particular wire stripping 
problem. We'll make tests and send you our model 
recommendations. No obligation. of course! 


iia cailaatdatanadnla laine 
IDEAL INDUSTRIES, INC. 


1008-K Park Avenue, Sycamore, IIlinois 

Gentlemen: 

[} Kindly send us complete catalog data on 
Twin-Wheel production strippers. 


Herewith a sample of our wire stripping needs, kindly send us 
your recommendations and data 


(DEAL 
—— 


Ideal Twin-Cone and 


Name 


Company 
Address 


City- Zone State 


ge aeecaocoeaeneeeesce 
kanes ee ee eee 


3600 Circle 380 on page 17 


ul-Dia i Fibre, A Sub. of Th 
In Newark 1 Del 
rlectric cr Apparatu 
Schenectady 1, N. Y 
Insulator Co., Schenectady 1, N. ¥ 


MICROSCOPES, 
MEASURING 
Opto-Metric Tools, Ir 
New York 13, N. Y 
Bausch & Lomb Optical ¢ 4 St 
aul, Rochester N. ¥ 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics; Mica; Plas 
Rubber 


MOLDING MACHINES, PLASTIC 


Newbury Industries, Inc Box 181, Ne 
ry, Ohio 


INSPECTION and 


TEM, Varick 


MOLYBDENUM—(Sheet and Wire) See 


also Contacts 

Fansteel Metallurgical Cort 
cago, Tl 

Mallory & ¢ Ir Pp. R 
6, Ind 


MOTOR BASES, ADJUSTABLE 
\llis-Chalmers, Milwaukee 1. Wis 
oy Flexible Coupling Co 4802 W 
ake, Chicago 44, Ill 


MOTOR CONTROLS and STARTERS. See 


Controllers, Motor; Push Button Stations 


MOTOR GENERATOR SETS 

Eseco Works, Delta Star Div H K 
Porter ¢ In Lockport, Tl 

Kato Engineering Co., 128 Maxfield Ave 
Mankato, Minr 


Leach Corp Inet-Palmer Div 4441 8S 
Santa Fe Ave Los Angeles 58, Calif 


MOTORS and GENERATORS 


Table on Page 358 


See Motor 


MOUNTINGS. RUBBER and 
SYNTHETIC 

Johns -Manville Dutch 
7800 Woodlawn Ave 


Brand 
Chicago 


MOVEMENTS. CLOCK and TIMING 

Haydon Co Ra. ee 234 North Eln 
Waterbury 20, Conr 

Haya Mf ‘ Ir 25. Kim, Tor 
ringtor Conr 


NAME and INSTRUCTION PLATES 

Croname Ir 1769 Grace 
1 

Lancast Glass 
Lancas Ohi 

Mica Insulator Ce Sub f 

Mining & Manufacturing Co 
oar 3. B= 

ark Nameplate ¢ In 34-10 Linden 
Pl Flushing 54, N. Y¥. 


Chicago 13 


Corp 220 W Mair 
Minnesota 
Schenec 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 
American Brass ¢ Waterbury 20, Conr 
Cupro- Nickel 
Carpenter Steel Cc 115 W. Bern 
ing, Pa. 
Brass & Copper Co.. Sub of Ker 
t Copper Cort Waterbury 20 


Read 


Driver ¢ Wilbur B 1875 McCarter 
Highway. Newark 4. N. J 

Driver-Harris C¢ Harrison, N. J 

Elgin National Watch C« Micronics Dis 
Elgir Til Cobalt Nickel 

General Plate Div Metals and Controls 
Corp 1911 Forest Attleboro, Mass 

International Nickel Co., Ir 67 Wall 
New York 5, N. ¥ 


NICKEL-SILVER : 
(Rod. Sheet, Tubing, Wire) 


American Brass Co.. Waterbury 20, Conr 

Chase Brass & Copper Co.. Sub f Ker 
necott Copper Corp., Waterbury 20 
(onr 

Revere Copper and Brass. Ine., 230 Park 
New York 17, N. Y¥ 

je-Alloy Metal Div., Hi. K. Porter 
Ir Riverside, N. J 


Manufacturing Co Seymour 


NON-MAGNETIC IRON and STEEL 


See Steel, Stainles 


NUTS. See T 

OHMETERS. See 

OILERS. See Lubricators, Oi] and Grease 
OSCILLATORS. See Instruments 


OSCILLOSCOPES. See also Instruments 
Electronic Recorders Oscillographic 
Federal Telephone and Radio Co., Div. of 
International Telephone and Telegrap! 
Corp., 100 Kingsland Rd., Clifton, N. J 
General Electric Co Apparatus Sales 
Div Schenectady 5, N r 
Hughes Products, Electron Tube. Div. of 
Hughes Aircraft Co., International Air- 
port Sta Los Angeles 45, Calif 
RCA Electron Tube Div Radio Corp 
f America, Harrison. N. J 
Simpsor Co 5200 W 
c . : 


Kinzie 


Instrument Corp., A sub 
614 Frelinghuysen 
w. 2 


PACKAGING. See 


Containers 


Boxes and 
Packaging and 


Crates; 
Shipping. 


PACKINGS. See Gasket 


PAINTS. See Lacquers 


and Varnishe 


Enamels, Paints 


Finishing 


PALLADIUM. See 


inum Products 


PANEL CONTROL UNITS 


Allen-Bradley C« 1316 $8 
waukee 4, Wis 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn 
Bristol Cx Waterbury 20, Conn 
Clark Controller Co., 1146 E. 
Cleveland 10 Ohio. 
Cutler-Hammer Inc 1264 St 
Milwaukee 1 Wis 
Signal Corp., 202 20th Moline 1 


Platinum and Plat 


Second, Mil 


152nd 
Paul Ave 


Rag 
Til 
Eseco Works Electric Div 
H. K. Porter Co., Ine., Lockport, Il 
General Electric Co., Apparatus Sales 
Div Schenectady 5, N. Y¥ 
Heinemann Electric Co., 99 Plum 
ton 2. N J 
Square D ‘ 4041 N 
waukee 12, Wis 
Ward Leonard Electric Co., 
Mount Vernon, N. Y 
Westinghouse Electric Corp,, Gateway Cen- 
ter, I No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 
Wheeleo Instruments Div., Barber-Colman 
rer 1408 Rock, Rockford, Ml 


Delta-Star 


Tren 
Richards, Mi 


34 Sout 


PANELS, DIAL. See 


PANELS, 
Metal 


Dials and Pane! 


SHEET STEEL. See 
Fabricators 


PAPER INDUSTRIAL 


Cottrell Paper Co., Inc, 88 
Fall River Mass 
Hollingsworth & Vose Co., 

Mass 
Mosinee Paper 
Mosinee, Wis 
West Virginia 


Sheet 


Purchase 
cast Walpole 


Mills Ce., Dept EM 
Pulp and Paper Co., 23° 
Park Ave., New York 17, N. Y. 


PAPER, INSULATING 
Acme Wire Co.. 1255 Dixwell Ave.. New 


Haven 14. Conn 

Continental-Diamond Fibre, A Sub. of 
The Budd Co., Newark 18, Del 

Cottrell Paper Co Inc., 88 Purchase 
Fall River 1, Mass 

Dennis Manufacturing Co., 300 Howard 
Framingham, Mass 

General Electric Co 
Decatur. Ill 
Hollingsworth & Vose Co., East Walpole 
Mass 

Insulation Manufacturers 
Washington Blvd.. Chicago 6, Til 
Irvingtor Div Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace 


Irvington 11, N. J 
New York 16 


Johns - Manville Box 14, 

Mica Insulator Co.. A Sub. of Minnesota 
Mining & Manufacturing Co Schenex 
tady 1, XN. ¥ 

Mosinee Paper 
Mosinee. Wis 

National Vulcanized Fibre Ce., Wilming 
ton 99 Del 

Natvar Corp., 20 
bridge, N. J 

Spaulding Fibre Co Ine., 


Plastics Dept 


Corp., 565 W 


Mills Co., Dept. EM 


Randolph Ave., Wood 
Tonawanda 


West Virginia Pulp and Paper Oo., 220 
Park Ave New York 17, N. Y. 


PAPER, PHOTOGRAPHIC 


REPRODUCTION 


Ozalid A Div. of 
Film Corp 


Aniline & 
_ 


General 
Johnson City, 


PAPER TRACING. 
Film and Paper 
PARTS FEEDERS, SELECTIVE 
Syntron Co 490 Lexington Ave 

City, Pa Vibrator) 
PERFORATED MATERIALS 


Harrington & King Perforating Co., Inc., 
5657 Filmore, Chicago 44, Tl 


See Tracing Cloth 


Homer 


PERMANENT MAGNETS. See Magneis 


Permanent 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 
Chase Brass & Copper Co., Sub. of Ker 
necott Copper Corp., Waterbury 20, Conn 
Mallory & Ce Ine P. R., Indianapolis 
6 Ind 
Miller (Cc Meriden, Conr 
Revere Copper and Brass, Ine., 
Ave., New York 17, N. ¥ 
Riverside-Alloy Metal Div., H. K 
Co., In Riverside, N J 
Seymour Manufacturing Co., 
Conn 


PHOTOELECTRIC CELLS and TUBES 

General Electric Co. Apparatus Sales 
Di Schenectady 5, N. Y. (Photo 
electric Cells 

General Electric Co., Electronic Component 
Div., Schenectady 5, N. Y. (Photoeleetric 
Tubes) 

International Rectifier Corp. 1521 E 
Grand Ave El Segundo, Calif 
RCA Electron Tube Div Radio Corp 

of America. Harrison, N. J 
Vickers Electric Div., Vickers Inc., 1803 
Locust, St. Louis 3, Mo. 


PHOTOELECTRIC CONTROLS 


Bristol Co., Waterbury 20, Conn. 

General Plectric Co.. Apparatus Sales Div., 
Schenectady m. Ee 

Mercoid Corp., 4201 Belmont Ave., 
41, Til 

Photobell Co. Dept 
New York 7, N y 

Westinghouse Electric Corp.,Gateway Cen 
ter, Bldg Ne 3 101 Liberty Ave., 
Pittsburgh 30 Pa 


230 Park 
Porter 


Seymour 


Chicag¢ 


FM-11, 43 Vesey, 
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Challenging assignments for 
well-qualified E.E.’s, M.E.’s, 
Physicists and Mathematicians in: 


Digital computer systems and logic 
Radar systems 

Inertial guidance 

Test equipment development 
Electronic circuit design 


FOR DETAILS, just write, outlin- 
ing background and interests, to: 


Mr. R. A. Whitehorne, Dept, 551K 
Mgr. of Technical Recruitment 
International Business Machines Corp. 
590 Madison Ave., New York 22,N.Y. 


te 


Plants and laboratories: Endicott, Kingston, Owego, Poughkeepsie, Yorktown, N.Y.; Lexington, Ky.; Rochester, Minn.; San Jose, Calif. 


MILITARY 
PRODUCTS 


DIGITAL COMPUTER SYSTEMS ENGINEER Sherman 
Francisco tells why simulation studies of air- 
borne computers offer a singularly challenging 
professional experience. 


‘‘Airborne computers present a special chal- 
lenge to the creative engineer, because their 
systems must be planned and designed with 
flight situations in mind. Through simula- 
tion studies, we test computer systems right 
in our own labs—simulating both the dy- 
namics of the aircraft and the environmental 
conditions encountered. My biggest thrill? 
To see my first simulated bombing mission!’’ 


For those who can qualify, the engineering 
of digital computer systems at IBM Owego 
offers one of the most challenging assign- 
ments in electronics today. You can use 
your experience in: Instrumenting mathe- 
matical equations; programming operational 
steps; simulation studies; real time control; 
digital-to-analog conversion. 


DATA PROCESSING 

ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS 
SUPPLIES 

TIME EQUIPMENT 





















AVAILABLE IN 
FOUR TIME RANGES 
7 MINUTES 
14 MINUTES 
28 MINUTES 
56 MINUTES 


WITH ‘HOLD’ FEATURE 


if desired 





Illustrated above: 
MODEL 1-102 (for mounting di- 
rectly on sheet metal panel) $9.00 
Also available in metal box with 
or without signal light. 


I GLA 


accurate 
CISSELL 
Heavy Duty 
Litt 
Gas 


More than just a warning de- 
vice, Cissell Time Switches open 

- or close . . . an electrical 
tircuit at the end of a specified 
time period. They are adaptable 
to a wide variety of mountings. 
GUARANTEED for 1 year. 

We welcome an opportunity 
to prove that we have the 
answer to YOUR time switch 
problem. Contact us now for 
detailed information. 


CURRENT RATING: AL- 
TERNATING CURRENT 115 
or 230 VOLT, ' H.P. SINGLE 
PHASE, 10 AMPERES, INDUC- 
TIVE OR NON-INDUCTIVE. 


W. M. CISSELL MFG. CO., INC. 
631 S. First St., P. O. Box 1143 


Patent Applied For LOUISVILLE, KENTUCKY 


Circle 381 on page 17 


ve” DI 







zinc alloy 
fasten 








yet they have all the advantages of 
GRC design ¢ GRC mass production techniques 
GRC uniformity « GRC bright finish 


the new GRC 
“ECONOMY ’ ’ wWinc NUT 


Die cast im one piece in 
resistant zinc alloy 

Stocked in 15 different thread 
to 38-16 in standard as well as new washer 


base and new “capped” type . . . 4 blank sizes 
wing spreads from 34” to 11”. 





rustproof, corrosion- Ask about GRC’s 
other wing nuts 
—juniors. seniors, 
serrated - based ; 
sne-ials in high, low 
and round win’ styies 
—other threaded 
fasteners—cap nuts 


' 
sizes from 6-32 | 
! 
i 
i 
! 
I 
; round head thumb 
I 
i 
' 
' 
' 
1 
' 


cost? as little as $35° per M 
) 


nuts and screws, 





rive’s— 


most economical! 


A 


Write, wire, phone for 
sheets and price lists 


Be sure to see GRC at the Metal Show Booth 1343 
GRIES REPRODUCER CORP. 


World’s Foremost Producer of Small Die Castings 


149 Beechwood Avenue 


detailed specification 





New Rochelle, N. Y * NEw Rochelle 3-8600 


362 Circle 382 on page 17 
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PILLOW BLOCKS. See Block 


Pillow 
PINS, COTTER and LOCK. See Fasteners 


PLASTICS. COLD MOLDED and INOR- 
GANIC. See 


Ceramics 


PLASTICS MOLD 


ERS EXTRUDERS 
and FABRICATORS 
‘ 
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m. < 
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Mica I lator ( Ss M t 
M & M acturi ( Sche 
l N Y 
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I 
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N r Cort KR Ave W 
ridge N. J 
Nosca I Erie 4. Pa 
m e ics Cory ( mercial & Foster 
W r8, Ma 
Raybest Ma di tal l Plastic Prod 
ct Db Manheir Pa 
Resistotiex Corp Roseland N J. 
Richardson ¢ 2799 Lak Melrose Park 
ll 
Kt I er 3 N. Monticello Ave., 
Skok ill 
K ne Cory 2405 S. Concord Rd., La 
ayette Ind 
Rye n& 58 I Joseph T. Chica 
80, Ill 
Sparta Manufacturing ¢ Div f Unite 
States Ceramic Tile (« Dover, Ohic 
Spau Fibre ¢ i Tonawanda 
N. ¥ 
s a Electric Pr I 740 
I adw New York ; N Y 
Ss hane Corp., 17 River Road, Oaks, Pa 
Taylor Fibre ¢ Norristown, Pa 
United Sta Gasket Plastics Div. of 
T Gar Kk Packi ( Camden 1 
N J 
Westinghouse Electr ‘ Gateway Ce 
Bld N Liberty Ave 
1 burg! a 


PLASTICS—MOLDING LAMINATING, 
CASTING and EXTRUSION 
Ss 











COMPOUND 
Alb Mold ‘ I I 
Ce t Acetat A 
Cellul Nitra I 
Dially Phtt xX 
Epoxy Res { 
Ethy Ce t B 
Flourocarb (P 
Melamine I ‘ 
Methy Methacr (D 
Ny G 
Phenoli E) 
Pla \ I 
Polye ‘ 
Poly r Re Q 
Silicor Resins 
Styrene I 
Urea I 4 J 
Vinyl Ace L 
Vinyl Alec k 
Viny cl € \ 
Vin ( 

Vir W 
Viny ch A (M 
Viny ( ri N 

( ' 
I eS I 
D Santa I 
D K ¢ 
Pa l 
Dow ( ‘ M Mich I 
Dow ( ( Mi Mict Ss 
I Ne «& ¢ I . E. I 
Plastics Db Polyche s Dept 
Wilmington 98. Del ADGKLPR 
Durez Plastics Div Hooker Electr 
er al ¢ 1311 Walck Rd., N 
a. a oe E (Casting Re 
Genera I tri Co., Plastics 
Decat I 
Glastic Cor 1323 Glenridge Rd., Cleve- 
Goodrich Co., B F 


Dept 
GD-« velat 
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Hou nm Laboratories, | 0 a. ¥ 
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Insulation Manufacturers 
Washington Blvd... Chi 

Koppers Ce Inc., Chem 
Bldg Pittsburgh 19, 

Marbon Chemical Div. 
Gary, Ind F 

sota Mining & Mfg. Co Electricat 

" Di 100 | j ri Ave s 
aul Minr 
io-Apex, FMC Orgar ‘ mi D 
Food Machine und = ¢ mical ¢ 
161 E. 42nd New York N. ¥ cx 

Plastics Eng el ( G \ 
Sheboyea WwW } 

Resistoflex Corp Ros¢ N I 

R n | 8027 N. M Ave. 
Skoki I CEJ) 

R ne 05 S. K La 
a I HW 

Shell Che Corp ‘ Ss D 
380 Ma A New Y N. ¥ 
I 

United State ( Pla Db 
SS Gar \ ( Ca 
N J I 


PLASTICS, SHEETS, RODS and TUBES 











AMP 1 ry ate Chemical & D 
Di 155 Park, Elizabe wn, | D 
electr Shee 
B RK e Det s al 
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‘ Newark D> 
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General | ‘ I Dey 
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General Ele ( I 
Dept ( 0 
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7, Ohic 
Houghton Labor I oO N 
Insulation Manufacturer ‘ t W 
Washington Blvd ‘ I 
Mica Insulator C« s t 2. 7 
National Vulcanized Fibre ¢ W 
t 9, D 
Resinite Cort Di f Vreei ” 
Tube ( 80 N ‘ al Park 
hi I 
Res I RK N 
Kyers Ir I ‘ 
Si ( I I ‘ 4 
Ta ( Nor Pa 
( 2638 N. I ki Rd 
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PLATINUM and PLATINUM PROD- 
UCTS. See a ( la 
\ an Pla Works N J 
t Rai a \ New N J 
Baker & ¢ I \ Newark 
N J 
Brair ( ( Ss Ss W M 
N Y 
‘ r Plate D M l ‘ 
( Forest Att M 
Ha & Ha 82 Ful New York 
N y 
N ( IM P.O. Box Llartf 
: en 
Wilson ¢ H. A., Route 2 { N. 2 


PLIERS and CUTTERS, WIRE 
Klein & Sor Mathia 7200 Met i 
Rd., Chicag i I 


PLUGS and JACKS, COMMUNICATION 


Audio Developr 2856 Isth Ave 
South Minneay Eee 

Richar Elect aft I N 
kK Ave ( A I 
Sw ft, Ir 8 N iH 

( 1 I 


PLUGS and RECEPTACLES 
A r Manufacturing Co 4444 W K 


Dynamics ¢ rD., 117. Carls n Rd 
Rochester 3. N. ¥ 
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Heater housing, a premix molding by Woodall Industries, Inc., Detroit, Michigan 





Premix moldings save time, money and trouble 


If your product calls for reinforced plastics, you'll save 
time, money and trouble with premix moldings. Small or 
large, simple or complex, you'll get quality molding faster 
and at less cost when resin and reinforcing fiber are blended 


beforehand. 


Premix moldings eliminate resin-rich areas, provide uniform 
wall thicknesses and strength. They eliminate many finishing 
operations necessary in hand lay-up molding. Slots, grooves, 
holes, bosses and parts with varying wall thicknesses are 


YOU CAN DEPEND ON 


NOVEMBER 


formed in the mold. For strong, rigid, reinforced plastics 
premix moldings have proved ideal . . 


. on the production 
line as well as in the finished product. 


Polyester resin with 


1 Dow Vinyltoluene or Dow Styrene 
offers all the special properties necessary for successful 
premix moldings. Specify resins based on vinyltoluene—Dow 
supplies vinyltoluene to resin manufacturers 
CHEMICAL COMPANY, Midland, Michigan, 
Department LSSSH-1. 


rHE DOW 


Plastics Sales 
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PNEUMATIC TOOLS and EQUIPMENT Wheelco Instrument Diy. Barber-Colma 
Gardner-Denver Co., Quincy, Ill Co., 1403 Rock, Rockford, Il 
F ROJ EC I ION PORCELAIN, See Ceramics QUARTZ, FUSED 
Amersil Cx Inc., 685 Ramsey Ave., Hil 
POSTS, BINDING side 5, N. J 
Littelfuse, Des Plaines, Ill 
REACTORS. 8 


ee Transformers 
POTENTIOMETERS. See also Rheostats RECORDER ae . MAGNET- 
SOLVE PRODUCTION DELAYS “rei siieliighlgiet at PM 20) 16 See Instruments 


Dover, Somerville 44, Mass 
Allen Bradley Co 1316 S. Second, Mil 


CUT MANUFACTURING COSTS D2 )'Souipinent “di Mines, Electronics 


George W Borg Electroni 
Corp., Janesville, Wis 


i Laboratories Pp. O Box 2112 RECORDERS, GRAPHIC 


je Calif See Instruments 















Mf _e Inc., Dover, N. H 
ete ld, Litingstee Ke Ave RECORDERS, OSCILLOGRAPHIC 
Daystrom Transicoil Corp., Worcester Midwestern Instrume .ts, 41st and Sheri 
Montgomery County, Pa dan Rd., Tulsa, Okla 
ieaewell Co., Newton Upper Falls 64 Sanborn Co., Industrial Div., 175 Wyman, 
Mass Waltham 54, Mass 
Helipot Corp., Div. of Beckman Instru : 
fuse nut to the ments, Ine, P. ©. Box 458, Newport RECTIFIERS, SEMICONDUCTOR 
eacn ail 
° : International Resistance Co., 401 N. Broad, Fansteel Metallurgical Corp Rectifier 
product in exact location Philadelphia 8 — - _Div., North Chicago, Lil. (Selenium) 
ol = Manufacturing Co., 3613 Howard gia er i Te — - a Radio ee “tl = 
Skokie, IL. nternational Telephone and Telegraph 
Engineered for assembly simplifica- Stackpole Carbon Co.. St, Marys. I'a Corp., 100 Kingsland Rd., Clifton, 
, - Waters Manufacturing Inc., Wayland, Mass N. J 
tion. The welding of nuts to sub- Weston Electrical Instrument Corp., A es Eleetric A , penaren Sales Div 
. ° Sub. of Daystrom, Inc 614 Freling Schenectady 5 (Selenium, Copper 
assemblies permits the use of screws huysen Ave. Newark 5. N. J Oxide, Industrial Germanium) 
. . ° ; oe : i General Electrit Ce Semiconductor 
Pilot type or bolts in the main assembly without POTS and LADLES. MELTING Products, Euectronics Park, Syracuse 1 
Provides quick, ac- the need for holding nuts from turn- ee Electrical Co., Apparatus Sules os ee eee Diodes, Germanium 
ee . . : Jiv., Schenectady 5, N a 5 ee . 
curatepositioning. —ing,cutting time and labor. Wulece Meteceris Gin, fiance &. Beas. Oe ee eS ae 
i : ° Electronics orp., 931 e Ave., 
preventing weld Both types available with the POWDERED METAL PRODUCTS. See | Evanston, Ill ee 
spatterin threads. patented M-F Two-Way« or famous also Bearings and Bushings; Contacts. — Tegriatlons’ Ti"Seaundo, Calif. (Selen: 
. M-F UNI-TORQUE locking feature a Cee Co., Dewets St. tam, Germanium  Silieen) 
- ‘ " aioe”  Gihe ; ; ; Internationa! Resistance Co., 401 N. 
Each type has three welding pro- “Eiguway. Dement. Pon TO Broad. Phitedeiphie 8, Pe. | 
° - 4 . . : . “gee ~aae ° ‘ Mallory & Co Tic P & ndianapolis 
i jections, eliminating rock and guar- Mallory & Co., P. B., Indianapolis 6, 6. Ind. (Maxnesium-Copper Sulphide) 
< : . . ‘ Ts)! Radio Receptor Co., Ll Semiconductor 
anteeing a uniform weld. Radio Cores, Inc., 9540 Tulley Ave., Oak “Diy, 240 Wythe Ave., Brooklyn 11, N.Y. 
Recessed type Final assembly is faster, easier. Stackpole Carbon Co.. St. Marys, Pa ee Pe ees hee 
epee anenes Speed and simplify production—im- aces a oo Co., 1621 Holland, ington, Ind 
clogging o - ai 2 a _—- Syntron Co., Homer City, Pa 
threads by weld Prove design—cut costs. POWDERS. METAL Ther Electric & Machine Works, 11A 8 
. = aos - e Jefferson Chicago 6. Ill. (Seleniu 
flow an - Send for descriptive literature. ination Fito Works 2 1 New a Traneltron Electronic Corp = Wakefield, 
no reta ing. sey a oad Ave., Newar 3 } 5 Mass (Silicor 
Handy & Harman, 82 Fulton, New York Union Switch & Signal Div. Westing- 
wae ze ; z ‘ F * house Air Brake Co Pittsburgh 18, 
ew Jersey Zine Co., 160 Front, New Pa. (Selenium 
MAC LEAN-FOGG Lock Nut Company a 8 mh Y (Brass, Bronze, Cop Vickers Electric Div Vickers Inc., 
yer and Zine) 


1803 Locust, St. Louis 3, Me 


5535 N. Wolcott Street, Chicaco 40, Ill, 





= Westinghouse tric Corp., Gateway Cen 
POWER SUPPLY UNITS ter, Bldg 401 Liberty Ave 
Circle 384 on page 17 American Television & Radio Co., St Pittsburgh Pa 


Paul 1. Minn 


Electro Products Laboratories, Inc., 4501 RECTIFIERS, TUBE TYPE 
N. Ravenswood Ave., Chicago 40, Ill 


Fansteel Metallurgical Corp.. North Chi- Allis-Chalmers, Milwaukee | 1, Wis 


Quality Control plus Cost Control 





cago, Ill Amperite Cc Inc., 561 Broadway, New 

Mallory & Co., Inc., P. R., Indianapolis 6 York 12, N. ¥ ; 4 
Ind itel McCulloug! In San Brun Ca if. 

Servomechanisms Inc Mechatrol Div., 17 Electrons Inc., 127 Sussex Ave., Newark 
Brooklyn Ave., Westbury, L. 1 N. ¥ 3, N. J 


© Texas Instruments Incorporated, 6000 Ler General Electric (Cc Apparatus Sales 
mon Ave. Dallas 9 waena’ — Div., Schenectady 5, N. ¥ 
- RCA Electron Tube Div. Radio Corp. of 
PRE-PLATED METALS (Aluminum, America, Harrison, N. J. y 

with VERTICAL LIGHT BEAM Grass. Copper. Sioe.. Zine, Sheet and WeeiMiie® Noo 3, 401 Liberty” Ave 
rip). te slug ( } abe Bee 

" st h 3 "9 

American Nickeloid (Cx Peru 3, Il Pittsburgh 30, Pa 
Superior Electric Co., 803 Middle, Bristol, REGULATORS, MOTOR SPEED. See 








New model long range Cons Controllers, Motor 
measuring stage 1” x 4” PRINT MACHINES REGULATORS, TEMPERATURE. Seo 
Me ” Ozalid A Div of General Aniline & Thermostats 
reading to .0005 . ' Film Corp., Johnson City, N. Y 
REGULATORS, VOLTAGE See also 
PUMPS Transformers, Variable Voltage 
DO Tt BETTER see Ailis-Chalmers, Milwaukee 1, Wis Allis-Chalmers, Milwaukee 1 Wis. 
; ~ ? Bendix Aviation Corp Scintilla Div Amperite Co In 561 Broadway, New 
. > | Sidney, N. Y York 12, N. ¥ 
| Robbins & Myers In Pump Div., Curtiss-Wright Corp Carlstadt, N. J 
| Springfield, Ohio. Eseco Wi , Delta-Star Electric Div 
Full set of lenses between am Wome. Deve-ter Weare De. 
10X and 100X magnifica- PUSH BUTTON STATIONS General Eleetric Co. “Apparatus Sales Div., 
p . y ; P Allen-Bradley Co., 1316 8S. Second, Mil Hoffman Semicondu tor Div. of Hoffman 
naa ' of waukee 4. Wis Electronics Corp 930 Pitner Ave. 
Allis-Chalmers Milwaukee 1 Wis Evanstor 1! 


Arrow-Hart & Hegeman Electric Co., 103 R-B-M 


‘Control’ Div., Essex Wire Corp., 
Hawthorne. Hartford 6, Conn. 


Logansport, Ind 


Automatic Electric Sales Corp., North- Sola Electric Co., 46233 W. 16th, Chicago 
lake, Ill 50. Til 
P Clark Controller Co., 1146 E. 152nd, Standard Electrical Products Co., 2240 E 
eT Ch Ae ee Cleveland 10, Ohio at aces onl 
r ’ Crouse-Hinds Co., Syracuse 1, N. Y¥ Vickers Electric Div., Vickers Inc., 1803 
PW Tele] (Met eM lod Sees eee ee cke é s In 


¢ Locust, St. Louis 3. Mo 

: Milwaukee 1, Wis Westinghouse Electric Corp., Gateway Cen- 
ae Electric Co., 1024 McKee, Batavia, ter, Bidg. Ne 3. 401 Liberty Ave., 
inspection or as a Uy : te, Ws Pittsburgh 30, Pa 


General Electric Co., Apparatus Sales Div., 
Pohl Chat: dl) Lo) Y 


TT Mee Lae Lede ald) 


Schenectady 5, N. 
Micro Switch, A Div. of Minneapolis RELAYS and CONTACTORS 


r one: >» , 0 . ‘ree AEMCO. Ine., 50 State. Mankato, Minn. 
contour mH aial: Honeywell Regulator Co., Freeport, Ill 


- | Pyle-National Co., 1388 N. Kostner Ave., A’G’A Div. of Elastic Stop Nut Corp. 
tt] : | Chicago 51, Wl of America, 1027 Newark Ave., Elizabeth 
projector, Square D Co., 4041 N. Richards, Milwau 3, N. J. : 
kee 12, Wis. Adams & Westlake Co Elkhart, Ind. 
Stromberg-Carlson A Div of Ceneral (Mercury) : E 
Dynamics Corp., 117 Carlson Rd., Allen-Bradley Co., 1316 8S. Second, Mil- 
Rochester 38. N. Y. waukee 4, Wis. 
Ward Leonard Electric Co., 34 South, Allied Control Co., Inc., 2 East End Ave., 
Mount Vernon, N. Y we oo 21 on Y 5 eae 
' Westinghouse Electric Corp., Gateway Cen- Allis-Chalmers, Milwaukee 1, 8 
Write for FREE new 12 page catalog ter Bldg, No. 3. 401 Liberty” Ave., Amperite Co., Inc.. 561 Broadway, New 
Pittsburgh 30, Pa. York 12, N. Y¥. (Delay Thermostatic 


Metal Bulb Type) 


Anderson Controls, Inc., 2777 Mannheim 
r PYROMETERS Rd., Des Plaines, III 
- ), INC. Assembly Products, Inc., Chesterland 14, Arrow-Hart & Hegeman Electric Co., 103 


Ohio. 


Hawthorne, Hartford 6, Conn 
137EM VARICK STREET, NEW YORK 13, N.Y. Bristol Co., Waterbury 20, Conn. Assembly Products, Inc., Chesterland 14. 
Weston Electrical Instrument Corp., A Ohic 
Sub, of Daystrom, Inc., 614 Freling Automatic Electric Sales Corp., North- 
huysen Ave., Newark 5, N. J lake, Tl. 
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NEW, AT HUGHES 
LOW-POWER RECTIFIERS 
WITH HIGH-VOLTAGE CAPABILITIES 





; SPECIFICATIONS 
Once again, Hughes has supplemented its line of silicon HRIOSTI 
es, . a te é Peak Reverse Voltage (E,) @ —2,A = 500V @ 25°C 
rectifiers—this time, with units rated up to 600 volts Reverse Current (I,) @ —450 Vde = 35,A @ 150°C 
he f: Hughes submini »o] - Max. Ave. Inverse Current (lj0) @ 315Vrm.«@ 200mA S 20,A@ 25°C 
yet using the famous Hughes subminiature glass pack- Max. Ave. Rectified Current (1,) =200mA@ 25°C 
age. Like other Hughes rectifiers, these have the ad- HR10312 
: . P ie : 4 ¥ s Peak Reverse Voltage (E,) @ —2,A = 600V @ 25°C 
vantages of low forward voltage drop and low back Reverse Current (I) @ _-550 Vde = 35,A@ 150°C 
leakage enabling them to handle power values that Max. Ave. Inverse Current (lio) @ 385Vrms@ 200MA = 204A @ 25°C 
. “ Max. Ave. Rectified Current (1,) = 200mA @ 25°C 


are large for the size of the rectifier. Features of this Maximum operating and storage temperature —65°C to 150°C 


kind. c | 1 witl : . 1 cflic a . Derate average rectified current 1.5mA,°C above 25°C 
ind, combined with exceptional efficiency, make The HR10311 and HR10312 have the famous glass package de- 
veloped years ago at Hughes. This pe e, still the finest available, 
os ; ; ; 
where they can be used in place of many vacuum tube is tiny, but sturdy, thereby fulfilling all of the requirements for 
d é miniaturization while providing reliable operation under severe con- 
ditions of shock and vibration. 


them ideal for electronic power supply applications 








rectifiers. 
Descriptive literature for the entire rectifier series is available 


upon request. Please write: SEMICONDUCTOR DIVISION « HUGHES PRODUCTS 
International Airport Station, Los Angeles 45, California 


| 1 
Creating a new world with ELECTRONICS 


HUGHES PRODUCTS |: 





SEMICONDUCTORS 
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SPECIFY STA-KON 





SELF-INSULATED TERMINALS! 


Take advantage of 


e lowest installed cost 


e pressure-connector permanence 


e self-insulated safety 


This complete line of self-insulated Sta-kon terminals gives 
you positive assurance against accidental contact by adja- 
cent terminals. Easier-than-ever to install, they provide 
. large contact areas . 
and a permanent, vise-like grip 
on the conductor. Color-coded by size for instant identifica- 
tion. Three sizes of terminals will accommodate +22 through 
+10 AWG sizes. Available in ring and fork tongues, as well 
as special styles. Write for our NEW Bulletin 82, showing 
the complete line of Sta-kon terminals, connectors and 


highly conductive joints. . 
stable Nylon insulation... 


installing tools. 


THE THOMAS & BETTS CO. 


INCORPORATED 


28 Butler Street, Elizabeth 1, New Jersey 


THOMAS & BETTS LTD., Montreal, P. Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 


asi 


Circle 387 on page 17 





choice of leading manufacturers 


Don’t gamble with the success 
of your product! By careful 
analysis and testing together 
with RAE engineers you can 
assure the right motor for 
your needs. 


RAE offers outstanding serv- 
ice and quality in a large 
variety of motors in voltages 
up to 250, and up to 4% H.-P. 
(higher for intermittent duty) 
with many gearhead motor 
combinations. Let us show 
you how these advanced mo- 
tors, now in such big demand, 
can improve your product 
and reduce your costs. 
Send for the *‘RAE"’ service sheet. It 
r will help you supply the data neces- 
sary for recommendations and prices. 
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Circle 388 


AC/DC Universal 

DC Shunt Wound 

DC Series Wound 

DC Compound Wound 

Gear Reduction Motors 
Governor Controlled Motors 
Motors for Rheostat Control 
Motors for Electronic Control 


Permanent Magnet Motors and 
Gearmotors 


G@@ motor corr. 


2009 Kewaunee Street 
Racine, Wisconsin 





on page 17 


. . tough, 





a Switch ¢ 0-M Hanover Rd 

Florham Park. N. J 

Barber-Colman ( Dept. W 1803 Rock 
Rockford, Ill . 

Bristol Co., Waterbury 20, Conn 

Bristol Motor Div Vocaline Ce of 
America, Inc 108 Coulter, Old Say 
brook, Conn Time Delay 

Clare & Co., ¢ P., 3101 Pratt Blvd 
Chicago 45, Il 

Comar Electric Co 3349 Addison 
Chicago 18, Ill 

Cramer Controls Corp., Box 8, Centerbrook, 





onn 

Curtiss-Wright Corp Carlstadt, N. J 
Time Delay) 

Cutler-Hammer Inc 1264 St. Paul Ave 
Milwaukee 1, Wis 

Durakool, Inc Elkhart, Ind. (Mercury 

E-T-A Products Co. of America, 5085 N 
Elston Ave., Chicago 50, Ill 

Ebert Electronics Corp., 212-05 Jamaica 


A ve Queens Village 28, N. Y 
Edison Industries, Thomas A., Instrument 
Div McGraw-Edison C West Orange 
N. J 
Electro Tee Corp., 
Elgir National 
Di Elgin, Ill 
Federal Telephone and Radio Co Div. of 
International Telephone and Telegrap! 


South Hackensack, N. J 
Watch Co Electronics 





Corp 100 Kingsland Rd Clifton, Nid 

Filtors, Inc 30 Sagamore Hill Dr., Port 
Washington, L. 1 N. ¥ 

G-V_ Controls Inc., 8 Hollywood Plaza 
East Orange N. J 

General Electric ‘ Apparatus Sales 
Di Schenectady 5, N 

Guardian Electric 1627-M OW Walnut 
Chicago 12, Il 

Hart Manufacturing Ce 211 Bartholomew 
Ave., Hartford 1, Conr 

Haydon Cc A. W 234 N. Elm, Water 
bury 20, Conr 

Haydon Mf ra I so Elm, T 
rington, Conn 

Heinemann Electric Co., 99 Plum, Trentor 
2, N. J. (Time delay 

Jennis Radio Manufacturing Corp 970 
McLaughl Ave ’, O. Box 1278, Sar 
lose 8, 4 

Kellogg Switchboard and Supply Co., 665¢ 
S. Cicero Ave Chicag 8, Ill. (Mag 
netic Impulse 

Lakewood Controls Cory 264 E. Prairie 
Crystal Lake, Ill 

Leach Corp., Leach Relay Div., 5915 Ava 
lon Blvd la Angeles Calif 

MeQuay-Norris Manufacturing C« 2322 
Marconi, St. Louis 10, M« 

Magnecraft Electric Ce 3352 W. Grand 
Ave Chicago 51, I 

Mercoid Corp 4201 Belmont Ave., Chicage 
11 Til 

Ohmite Manufacturing C 3613 Howard 
Skokie, Il 

Phillips Control Corp 9 W. Washingtor 
Joliet, Ill 

Potter & Brumfield Mfg. Co., Inc., Sut 
of American Machine & Foundry C¢ 


Princeton, Ind 
Price Electric Corp 
rick, Md 
R-B-M “‘Control’’ Div., Es 
Logansport, Ind 


1500 Church, Frede 


sex Wire Corp 





RCA Electron Tube Div Radio Corp. of 
America, Harrisor a. 2 

Relay Sales, Box 186-B, West Chicago, I 

Sigma Instruments Inc 60 Pearl, Sout 
Braintree 85, Mas 
are D Cx 4041 N. Richar Milwa 
ee 1 wi 

Standard Electrical Products Co., 2240 } 
Third, Dayton 3, Ohi 

Stromberg-Carlsor A D f Genera 
Dynamics Corp 117 Carlson RB 
Rochester 3. N. ¥ 

Tung-Sol Electric I Electroswitch D 


Newark 4, N. J 


Union Switch & Signal Di Westinghouse 
Air Brake Co., Pittsburgh 18, Pa 
Ward Leonard Electri ( 34 Sout 

Mount Vernor N. ¥ 
Westinghouse Electric Corr Gatewa 


Center, Bldg. No. 3, 401 
Pittsburgh 30) Pa 
Weston Electrical Instrument Corp., A sul 
of Daystrom Inc., 614 Frelinghuyser 
Ave Newark 5, N. J. 
Wheelock Signals, Ir 273 Branchport 
Ave Long Branch, N. J 
Wiegand Co Edwin L 7530 
Blvd., Pittsburgh 8, Pa 
Zenith Electric Co., 152 W 
cago 10, Ill 


Liberty Ave 


Thomas 


Walton, Cl 


REMOTE CONTROLS. See Push 
Stations; Relays and Contactors 
es Controls Pressure and 


ture 


Butt 
Swit 
Tempera 


RESINS, INSULATING. See Varnishes 


Compounds and Resins, Insulating 


RESISTANCE ALLOYS 





Driver Co., Wilbur B 1875 McCarter 
Highway, Newark 4, N. J. 
Driver-Harris ¢ Harrison, N. J. 
Kanthal Corp Amelia Pl., Stamford 
Conn. 


RESISTANCE HEATING UNITS. Sce 


Heating Elements and Units 


RESISTANCE LINE CORDS 


l 


General Electric Co Construction Mate 
rials Div Bridgeport Conn 
RESISTANCE WIRE. See Wire, Resist 


ance 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp New Bedford, Mass 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Amperite Ce Ir 561 Broadway, New 


York 12, N. ¥ Bulb Type) 


Centralab Dis of Globe-Union Inc., 


914 E. Keefe Ave., Milwaukee 1, Wis 
Clarostat Mfg. Co., Inc., Dover, N. H 
Corning Giass Works, Tecnnical Products 

Div., Corning, N. Y¥ 


Cutler-Hammer Inc 
Milwaukee 1. Wis 

Daven Ce 36 W. Mt. Pleasant Ave 
Route 10, Livingston, N. J 

Erie Resistor Corp., Electronics Div 
Pa 

Hardwick, Hindle, Inc., 
ark 5, N. J 

International Resistance Co 
Philadelphia 8, Pa 

Mallory & Co., In PrP. BR 
6, Ind 

Ohmite Manufacturing 
Skokie, Ill 

RCA Electron Tube Div., 
America, Harrison, N. J 

Resistance Products Co., 914 8S 13th 
Harrisburg, Pa 

Sprague Electric Co., 307 Marshall 
Adams, Mass 

Square D Co 4041 N 


1264 St. Paul Ave. 
Erie 
40 Hermon, New 
401 N. Broad 
Indianapolis 
Co., 3613 


Howard 


Radio Corp., of 


North 


Richards, Milwau 


kee 12, Wis 
Stackpole Carbon Co., St Marys Pa 
Texas Instruments Incorporated 6000 
Lemmon Ave Dallas 9, Texas 
Tru-Ohm Products, Div. of Model Engi 
neering & Mfg Inc., Chicago 18, Ill 
Ward Leonard Electrie Co., 34 South 
Mount Vernon, N. ¥ 


Weston Electrical Instrument Cory A’ sut 
of Daystrom, Inc 614 Frelinghuyser 
Ave., Newark 5, N. J 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8S. Second, Mi 
waukee 4, Wis 

Cutler-Hammer Inc 1264 St. Paul Ave 
Milwaukee Wis 

Daven (x 536 W. Mt. Pleasant Ave 


Route 10, Livingston, N. J 
Erie Resistor Corp., Electronics Div Erie 


Pa 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N t 

Harwick, Hindle, Inc., 40 Hermon, New 


erk 5, N. J 
International Resistance Co., 401 N. Bee 


ad 
Philadelphia 8, Pa. 


Mallory & Ir P. R., Indianapolis 
6 Ind 

Ohmite Mfg. Co., 3613 Howard, Skokie 
Ii! 

Sprague Electric Co., 307 Marshall, Nortt 
Adams Mass 

Tru-Ohm Products, Div. of Model Engi 
neering & Mfg Inc Chicago 18, Ill 

Ward Leonard Electric Co., 34 Soutl 
Mount Vernon, N. Y¥ 


RESOLVERS. See 


Servomechanisms 


RHEOSTATS, INSTRUMENT and RADIO 





Allen-Bradley Co. 1316 S. Second, Mil 
waukee 4, Wis 

Amperit : Ine 561 Broadway, New 
York 12 Y. (Bulb Type) 

Clarostat Mfg. Cx Inc Dover, N. H 

Cutler-Hammer Inc., 1264 St. Paul Ave 


Milwaukee 1, Wis 

Hardwick, Hindle, Inc., 
ark 5, N. J 

Mallory & Co., Inc., P. R., 
6, Ind 

Ohmite Mfg. ¢ 3613 
Til 

Rex Kheostat (« Saldwin, L. I., N. ¥ 

Tru-Ohm l’reducts, Div. of Model Engi 
neering & Mfg Inc Chicago 18, Ill 

Ward Leonard Electric Co. 34 South 
Mount Vernon, N. Y 


40 Hermon, New 


Indianapolis 


Howard, Skokie 


RHEOSTATS, POWER CIRCUIT 
Allen-Bradley Co., 1316 8 
waukee 4, Wis 
Clarostat Mfg. Co., Inc 
Cutler-Hammer Inc., 
Miwaukee 1, Wis 
General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y 
Hardwick Hindle, Inec., 40 
Newark 5, N. J 
Electric 


Second, Mi 


Dover, N. H 
1264 St. Paul Ave 


Hermon 


National Controller Co., 7070 
Glenwood Ave., Chicago 26, Ill 

Ohmite Mfg. Co., 3613 Howard, Skoki« 
Ill 

Rex Rheostat Co., Baldwin, L. L., N. ¥ 

Tru-Ohm Products, Div. of Model Engi 


neering & Mfg., Inc., Chicago 18, Il 


Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 


Pittsburgh 30, Pa 


RINGS, COLLECTOR 


Baker & (x Ir 113 Astor, Newark 

N. J Precious Metal) 
Electro Tec Corp., South Hackensack, N.J 
General Plate Div Metals & Controls 


Corp 1911 Forest 
(Precious Metal 
Midwest Molding & Mfg. Co. 

Til. 
Ney Co., J. M., P.O 
Conn 
Nippert Electric Products Co. 
Mound, Columbus 23, Ohio 
Toledo Commutator Co., South Chestnut 
Owosso, Mich 
Wilson Co., H 


Attleboro, Mass 


, Gurnee 96 
Box 990, Hartford 1 


1759 W 


A., Route 22, Union, N. J 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 
Garrett Co., Inc., George K. Torresdale 
Ave. at Tolbut, Philadelphia 36, Pa. 
National Lock Washer Co., 40 Hermon 
Newark 5, N. J 

Radio Frequency Laboratories, Inc 
ton, N. J. 

United States Gasket Co., Plastics Div. of 
The Garlock Packing Co., Camden 1 
N, J 


, Boon 
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LEADING MANUFACTURERS USE VULCOID. For a punched timer- 
switch part that operates in oil; for arc chutes in circuit breakers; for the 
insulation and structural part of an auto-headlight dimmer switch; for a 
formed electrical switch part carrying 110-volt 60-cycle current; for a 





SEC. 110V. 


co 





mass-produced, 110-voit light-socket part—for these and many more 
Underwriters-approved parts, CDF Vulcoid is an effective, economical 
insulation material—good where neither plain fibre nor plain phenolic 
laminate would suffice. 


Fibre gives it high arc-resistance... 
Aniline resin gives it moisture-resistance 


CDF VULCOID 


resin-impregnated vulcanized fibre 


Vulcoid® is different. To the electrical properties of vulcan- 
ized fibre we’ve added the low moisture-absorption of an 
aniline-type resin with an unusual affinity for cellulose 
fibers—all at low cost. Excellent moisture-resistance (two 
to four times that of plain vulcanized fibre) helps stabilize 
Vulcoid’s excellent electrical insulating characteristics. Its 
low cost makes Vulcoid a fine production material for 
applications of moderate electrical requirements. 

Underwriters’ approval. Vulcoid is approved by Underwriters’ 
Laboratories as a material for the insulation of current- 
carrying parts in electrical equipment. It carries the distinc- 
tive red and blue thread marking of such materials. 

Easy to work. Like vulcanized fibre, Vulcoid is readily drawn 
or formed into permanent shapes, punched, machined (see 


illustration above) at low cost. CDF fabrication facilities 
can give you production quantities of Vulcoid parts to your 
specifications. 

Learn all the advantages of designing around low-cost CDF 
Vulcoid parts such as arc-deflector spacers, transformer 
and motor lead bushings, circuit-breaker and transformer 
barriers, knife-switch guides, transformer coil separators, 
instrument and contact panels, baseboard receptacles, etc. 
Ask your CDF man or write for new technical bulletin. 


, CONTINENTAL- DIAMOND FIBRE 


as i 4s 
A SUBSIDIARY OF THE 4¢#¢7¢% COMPANY + NEWARK 13, DEL. 


COMPARATIVE PROPERTIES 


Commercial 
Vulcanized Base (XX) 
Normal Fibre Phenolic 


Deviation 1/16” 1/16” 
Arc Resistance, seconds oo 140 4 


Paper 
Percent 


Property 


Specific Gravity 1.25 1.35 
Moisture Absorption, 60 1.4 
% 24 hours _ 
Tensile Strength, _ —MD 
thousands of psi. cD 
Flexural Strength, _ —MD 
thousands of psi cD 
Shearing Strength, | —MD 
thousands of psi. CD 
Compressive Strength, 
thousands of psi. _ 
Izod Impact Strength MD +20 
( Edgewise) | 
Ft. Ibs. per inch of notch 
VPM 


S35" | 11 
+25 
+25 


flatwise +20 


+20 


Dielectric Strength, 
Perpendicular to surface 


NOTI 





Circle 389 on page 17 





ASTM test methods used for Specific Gravity, Moisture Absorption, Arc Resistance, Tensile, Flexural, Compressive, and Dielectric Strength. 
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now! a low cost Waldes Kohi: I 17-16 Austel P Oster Manufacturing Co., John, Avionic 


Long Island City Fe Div Racine, Wis. 
. j . . Servomec eo ee A Inc Fn hatrol : oN 
; 7 2 *asteners 17 Or ; d - stbury, 4 
gasoline/oil resistant RIVETS. See Paste: YY Peer an. wenters 


5 Servospeed Co., Div. of Electro-Device 
; ; aves oerrren ee 7 Inc., 4 Godwin Ave., Paterson 1, N. J 
insu ate PETC is Chicago Rivet & Machine Co., 9609 W 


Jackson Bivd., Bellwood, Ill SHAFTS, FLEXIBLE 


. Milford Rivet & Machine Co., Milford, 
the NEW Nylon-jacketed ca te Mote Garlck Packing, Co. Camde 
Mfg 


Thomson Co., Judson L., Dept. D of The Garlock Packing ( Camder 
Waltham 54, Mass, 1 x. 


ROLLER BEARINGS. See Bearings, Ball SHEAVES. See Drives, Belt 
and Roller 


SHEET METAL FABRICATORS 


Cc oO Pe T i Po E. ea T A L RUBBER and RUBBER PRODUCTS pie ty oF. sO ga Ave., N. W 


Acadia Synthetic Products, Div. Western . ° ae 
Felt Works, 4021-4139 W. Ogden Ave _— Inc., 1769 Grace, Chicag 
Chicago 23. Il . . . » 
. e Hoffman Engineering Corp Dept. EM 
bu acturing Co., 306-I Sta 7 ' 
WwW I ee E \aiddlewen. « ae . ro ee Anoka, Minn. (Terminal and Pull Boxes 
’ Kirk & Blum ‘o., 31 


Chicago Rawhide Manufacturing Co., 127% Manufacturing 





Elston Ave., Chicago 22. Ill Forrer, Cincinnati 9, Ohio. 
Connecticut Hard Rubber Co., The, New : 
Haven 9, Conn. SHEETS, ELECTRICAL. See Steel, KEl« 
Dow Corning Corp., Midland, Mich. trical 
Enjay Co., Inc., 15 West 51st, New York 
19, N. ¥ SHIELDING, ELECTRONIC 
“io —_— Pa. Rees Dawe Metal Textile Corp., Roselle, N. J. (Knit 
Goshen Rubber Co., Inc., P. O. Box 517 ted Metallic Strips, Gaskets, et 


Goshen, Ind 
Johns-Manville, Dutch Brand Products. SHIELDS, ELECTRON TUBE 


7800 Woodlawn Ave., Chicago 19, Ill International Electronic Research ¢ 


Parker Appliance Co., 17325 Euclid Ave 145 W. Magnolia, Burbank, Calif 

Cleveland 12, Ohio Magnetic Metals Co., Hayes Ave at 2 
Phoenix Manufacturing Co., Rubber Pro: Camden 1, N. J 

ucts Div., Joliet, Ill Magnetics, Inc., Box 391, Butler, Pa 
Raybestos-Manhattan, Inc., Plastic Prod 

ucts Div., Manheim, Pa SHIPPING SERVICES 
Roth Rubber Co., 1860 S. 54th Ave . a . 

Chicago 50, Til United Air Lines, Cargo Sales Di Ss 
Williams-Bowman Rubber Co., 1953 § Wabash Ave., Chicago 3, Il 


54th Ave Cicero 50, In 
SIGNAL DEVICES 
SAWS, COMMUTATOR. See Commutator Crouse-Hinds Co., Syracuse 1, N. Y 
Saws .nd Slotters Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, Ill 
SCRAPER RINGS. See Rings. Retainer Wheelock Signals, Inc., 27 
and Snap, Ave., Long Branch, N. J 








3 Branchport 


SCREW DRIVERS, PORTABLE. See SIGNAL LIGHT ASSEMBLIES s 


Tools, Portable. Lights, Pilot and Indicator 
SCREW MACHINE PRODUCTS. See also SILICON DIODES. See Transistor 
Fibre; Plastics Crystal Diodes 
Aluminum Co. of America, 2241-L Al 
coa Bldg., Pittsburgh 19, Pa SILICONES 
Chase Brass & Copper Co., Sub of Ken- Auburn Manufacturing Co., 306-I Stack 
necott Copper Corp., Waterbury 20, Middletown, Conn 
Conn Continental-Diamond Fibre, A Sub. of T 
Merkle-Korff Gear Co 211 N. Morgan Budd Co., Newark 13. Del 
Chicago 7, Tl Dow Corning Corp... Midland, Mict 


Milford Rivet & Machine Co., Milford, Formica Corp Sub. of American ( 
Conn anamid, 4521-7 Spring Grove Ave., Ci: 
cinnati § Ohic 
SCREWS. See Fasteners General Electric Co., Silicone Products 
Dept Waterford, N. Y 
SEALING COMPOUNDS. Sec Cement, Insulation Manufacturers Corp., 565 Ww 
Insulating and Sealing; W Som. Washington Blvd., Chicago 6, Ill. 
poun i. = a aes ane em National Vulcanized Fibre Co., Wilming 
ton 99, Del 
Natvar Corp., 207 Randolph Ave., W 
SEALS and TERMINALS, HERMETIC bridge, N. J 


Advanced Vacuum Products, Inc., Div. of Taylor Fibre Co., Norristown, Pa 
APPROVED BY UNDERWRITERS’ LABORATORIES, INC. General Ceramics Corp., 118 Liberty, Union Carbide Corp., Silicones Div., 42 
Stamford, Conn. 
American Lava Corp., Chattanooga 5, Tenn 
Amphenol Electronics Corp., 1830 8. 54th 





Lexington Ave., New York 17, N. Y 


Ave., Chicago 54, Ill SILVER and SILVER ALLOYS. See als: 
Constantin & Co., L. L., Route 46, Lodi Contacts and Contact Points. For Solder 
. . . ° N. J see Brazing Alloys, Silver. 
Looking for a low-cost gasoline and oil resistant Blectrical Industries, Shs: at Steins ec ek Was Ke tee Blower 2 
. +o? . . tlectronics ne., 691 Central Ave., N. 23 
insulated wee An insulated gue: approved for _ Murray Hill, N. J Brainin Co., C. S., 318 Washington, Mt 
use in wiring gasoline pumps and in refineries BUT at General Ceramics Corp., Dept. ME, Keas- Vernon, N. Y 
. ® . 2 _ bey, N. J Deringer Metallurgical Corp., 8129 Monti 
lower cost than lead jacketed rubber insulation? Then General Electric Co., Apparatus Sales Div cello Ave., Skokie, Ill 
: : : . Schenectady 5, N. Y. (Glass Bushings) Fanstee! Metallurgical Corp., North Chi 
you've been looking for this NEW Continental PETROL wire. nana Ue. ke. 0 ee Eee. oe ee o. Bam 
: Ind sae ‘ on M8 ; General Plate Div., Metals and Controls 
° > . nternationa esistance Co., N. Broad, Corp 1911 Forest, Attleboro, Mass 
Nylon-jacket over thermoplastic insulation, Philadelphia 8, Pa. Handy & Harman, 82 Fulton, New York 
PETROL wire is not affected by most oils, acids and alkalis. Keariett, <<... anc-. 1875 “Main Ave., Se i ae i 
. : : — we - 4 z Mallory & Co., Inc., P. . dianapolis 
It is approved by Underwriters’ Laboratories Phillips Control Corp... 59 W. Washington, 6, Ind 
dottet, i 


Ney Co., J. M., P. O. Box 990, Hartford 
1, Conn 
SEALS, MECHANICAL. (Rotary Shaft) Wilson Co., H. A., Route 22, Union, N. J 


for 30°C in gasoline . . . 60°C in oil or air. 


i in si ] i cr: Packing Co., 6424 Oakton, Mort 
Available in sizes from 14 to 6 AWG ---ina aan Peeing Oo akton, Morton 1) ceye BEARINGS. See Bearings an 
rainbow-range of colors. For more information on Garlock Packing Co., Palmyra, N. Y. Bushings. 


the new Continental PETROL wire, outline your requirements 
in a letter and mail to us immediately. 
A Continental field engineer will be glad to help 


SEALS, OIL and GREASE SLEEVING, SATURATED. See Tubing 


Chicago Rawhide Manufacturing Co., 1279 and Sleeving, Braided Fabric 


Elston Ave., Chicago 22, Ill 








Gits Bros., Mf Ce 1840 S. Kilbourn SLEEVING and ae vo . 
; 3 : . Ave., Chicago lil Insulation Manufacturers ‘orp., 565 V 
with any insulated wire problem in your area. Syntron Co. Homer City, Pa Washington Blvd., Chicago 6, ll 
. United States Gasket Co., Plastics Div Johns Manville, Box 14, New York 
FREE 72-page catalog of the complete line of Fe eee ere ee RO ei ee a 
. . ° Ay ‘ aybestos- Sanne a ° Pee § c 
Continental Insulated Wire and Cable available ucts Div., Manheim, Pa 
SELENIUM RECTIFIER. See Rectifier 
on request. Send for your copy today. Saatoumdaeter Co MectlneTs SLIDE ASSEMBLIES 
Radio Frequency Laboratories, In Boor 
SEMICONDUCTOR PRODUCTS. See Rec- ton, NJ 


tifiers, Semiconductor; Transistors and 


Crystal Diodes. SLIDE RULES, CALCULATING 


: . - Esse Yo. C > N. J 
SERVOMECHANISMS (Controls, Syn- ‘euffel & Esser Co., Hoboken, : 


= chros, ete.) Also see Motors. SLIP RINGS. See Rings, Collector 
Oontinen Bristol Co.,, Waterbury 20, Conn, 


Daystrom = Transicoil Corp., Worcester. §LOT INSULATION. See Fabrics, Insulat 


Montgomery County, Pa ° rane z . y 
- ing; Mica; Paper, Insulating; Tubing 
Diehl Manufacturing Co., Electrical Div. of a Sleeving, Braided Fabric 


WIRE CORPORATION baaey aoe Manufacturing Co., Somer 





5 > . ‘ ondi 7 ., SLOT PEGGING MACHINES, 
SS, oe eee 

Helipot Corp., Div. of Beckman Instru- Chapman Electrical Works, P. E., 1826 

WALLINGFORD, CONNECTICUT ments Inc., P. O. Box 458, Newport Chouteau Ave., St. Louis 3, Mo. 

Beach, Calif 

< tt Co., Inc., 137 “lif- . . 8 tator S 
YORK, PENNSYLVANIA K oper ee I 1378 Main Ave., Clif SLOT TERS. GGA ee Commutator Saws 
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Wa ? 
TOL GLASS-TO-METAL SEALS 


special sealing techniques 
CCC A ee 


ANUFACTURING 
ENGINEERS 
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SUB-MINIATURE 
snap-acting UNIMAX precision 
swith TYPE USMW 


with roller actuator 


FEATURES: 


© Actuator 
integral part of switch 
— no assembly 


@ Life: Over 1:000,000 
operations. 


e Nylon roller ACTUAL SIZE 


for low friction. 


@ Can be furnished to meet 
Military Specification 


MIt-S-6743. Write today 


e Electrical rating: for the 
214 amp. 30 v d-c, Unimax catalog 
inductive; on the 
4.amp. 30 v d-c, complete line of 
resistive; precision 
5 amp. 125/250-y a-c. snap-acting 
switches. se 


UNIMAX 
SWITCH 


Division The W. L. Maxson Corp. 


WALLINGFORD. CONNECTICUT 


Circle 392 on page 17 


LARGE CAPACITY 


How 


CONTROLLED HUMIDITY CABINETS 


(*Patents Pending) 


CONTROLS HUMIDITY 
*20 to 99% + 2% 


CONTROLS DRY BULB 
Room to 85 C.+ 1 C. 


MEETS MOST JAN. 
MIL., ASTM, NEMA 
HUMIDITY TESTS 


HIGH HUMIDITY 





WITHOUT CONDENSATION 





y ALL STAINLESS 4 STANDARD SIZES to 
serve the needs of research 


vy DOUBLE WALL laboratories requiring ex- 
CONSTRUCTION tra capacity. Fully auto- 


i matic in operation; easy to 
Vy MECHANICAL install and operate 
RECIRCULATION i ici a 
. rite tor Complete Data 
V INNER GLASS DOOR Full 
Y 1” LEAD-IN PORT midity cabinets available 
with mechanical refrigera- 


® tion, programmer-recorder 
controller. 


range controlled hu- 


BLUE M ELECTRIC CO. wwe isiano, us. 


MANUFACTURERS AND DESIGNERS OF COMPLETE 
TEMPERATURE CONTROLLED EQUIPMENT 
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SOCKET SCREW KEYS and 


WRENCHES 

Allen Manufacturing Co., 133 Sheldon, 
Hartford 5, Conn. 

Bristol Co Socket Screw Div., Water 
bury 20, Conn 

Standard Pressed Steel Co., Jenkintown 9 
Pa 


SOCKETS and ADAPTERS, RADIO. See 


Plugs and Receptacles 


SOCKETS and RECEPTACLES, LAMP 


Alcor Manufacturing Co., 4444 Ww 
Roosevelt Rd., Chicago 24, TIil 

Arrow-Hart & Hegeman, Electric Co., 103 
Hawthorne, Hartford 6, Conn. 

Automati Electric Sales Corp., 
lake, Ill 

Circle F Mfg. Co., Trenton 4, N. J. 

Dialight Corp., 44 Stewart Ave., Brook 
lyn 37, N. Y 

Drake Manufacturing Co., 1711 W. Hub 
bard, Chicago 22, IIL 

General Electric Co., Construction Mate 
rials Div Bridgeport 2, Conn 

Pass & Seymour, Inc., Solvay Station, Sy- 

e 9, N. ¥ 

States Gasket Co., Plastics Div. 

of The Garlock Packing Co., Camden 1 

N. J 


North 








SOCKETS, FLUORESCENT. See Fluores 


cent Lamp Auxiliaries. 


SOCKETS, VACUUM TUBE 

Amphenol Electronics Corp., 1830 S. 54th 
Ave Chicago 54, Il 

Mycalex Corp. of America, Clifton Blvd., 
Clifton, N. J 

States Gasket Co., Plastics Div 

Garlock Packing Co., Camden 1 






SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquids, Salts, ete.) 


Chase Brass & Copper Co., Sub. of Ken 
necott Copper Corp., Waterbury 20, Conn. 
Essex Wire Corp., Wire and Cable Div., 
Fort Wayne, Ind. 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y 

Handy & Harman, 82 Fulton, New York 
38, N. ¥ 

Kester Solder Co., 
Chicago 39, Ill 

London Chemical Co., Inc., 1537 
3ist Ave., Melrose Park, Ill 

National Lead Co 111 Broadway, New 
York 6, N. Y. 


4209 Wrightwood Ave., 


North 


SOLDERING EQUIPMENT 
(Irons, Machines, ete.) 
General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y 
Ideal Industries, Inc., 
Sycamore, Ill 
Vulcan Electric Co., 


1008 Park Ave 


Danvers 2, Mass 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire and Cable. 


SOLDER PRE-FORMS, See also Brazing 
Alloys, Silver 

Handy & Harman, 82 Fulton, New York 
38, N. ¥ 

Kester Solder Co 
Chicago 39, Ill 


4209 Wrightwood Ave., 


SOLDER, SELF-FLUXING 


For Silver Solders, see Brazing Alloys. 


Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ill. 

London Chemical Co., 1537 N 
Melrose Park, Til. 

National Lead Co., 111 
York 6, N. Y. 


3lst Ave., 


Broadway, New 


SOLENOIDS 


Allen-Bradley Co., 1316 8, 
waukee 4, Wis. 


Second, Mil- 


Anderson Controls, Inc., 2777 Mannheim 
Rd., Des Plaines, Il 
Automatic Electric Sales Corp., North- 


lake, Ill 
Automatic Switch Co., 
Florham Park, N. J 
Cannon Electric Co., Dept. 500, 3209 Hum- 
boldt, Los Angeles 31, Calif. 


50-M Hanover Rd., 


Comar Electric Co., 3349 Addison 
Chicago 18, Ill. 
Controls Co. of America, 9551 Soreng 


Ave Schiller Park, Ill 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 

Detroit Coil Co., 2435 Hilton Rd., Detroit 
20. Mich 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago, Til 

General Electric Co., 
Schenectady 5, N. 

Guardian Electric 
Chicago 12, II 

leach Relay Div., Leach Corp., 5915 Ava- 
lon Bivd., Los Ange 3. Calif. 

Leland, Inc., G. H., 123 Webster, Dayton 
2. Ohic 

McQuay- Norris 
Marconi, St 

Oak Mfg. Ce 
eago 10, Til 

Phillips Control Corp., 
Joliet, Til 

R-B-M “‘Control’’ Div., Essex Wire Corp., 
Logansport, Ind . 

Relay Sales, Box 186-B, West Chicago, Ill 

Trombetta Solenoid Corp., 329 N. Mil- 
waukee. Milwaukee 2, Wis 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 401 Liberty Ave., 
Pittsburgh 22, Pa 


Apparatus Sales Div 
Y 


1627-M W. Walnut 


Manufacturing Co., 2822 
Louis 10, Mo 
1258 Clybourn Ave., Chi- 


59 W. Washington 


SOUND and VIBRATION METERS 


Hickok Electrica! Instrument Co 
Dupont Ave., Cleveland 8, Ohio 


10514 


SPEED INDICATORS. See Tachometers 


SPEED REDUCERS ana DRIVES 
For Motorized Units, see Motors. 


Allis-Chalmers, Milwaukee 1, Wis. 

Bowmar Instrument Corp., 2415 Pennsy) 
vania Ave Ft. Wayne, Ind. 

Century Electric Co., 1806 Pine, St. Loute 
3, Mo 

Eaton Mfg Co., 
Fourteenth Ave., 

General Electric Cx 
Schenectady 5, N 

Janette Electric Mfg. Co., 
Til. 


Reeves Pulley Co., 


Dynamatic Div., 3307 
Kenosha, Wis 
Apparatus Sales Div 


Morton Grove 


Columbus, Ind 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake 
Chicago 24, Ill 

American Spring and Wire Specialty Co. 
816 N. Spaulding Ave., Chicago 51, Ill 

American Steel & Wire Div., U. S. Steel 
Corp., Rockefeller Bldg., Cleveland 13 
Ohio 

Associated Spring Corp., Bristol, Conn 
sarnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn 

Larnes-Gibson-Raymond Div Associated 
Spring Corp., 40300 Plymouth Rd., 
Plymouth. Mich 

Chatillon & Sons, John, 85 Cliff, New 
York 38, N. Y, 

Dudek & Bock Spring Mfg. Co., 4016 W 
Grand Ave., Chicago 51, Ill 

Dunbar Bros. Co., Diy, Associated Spring 
Corp., Bristol, Conn. 

Garrett Co Inc., George K. 
Ave. at Tolbut, Philadelphia 

Gibson Co., William D., Div. A . 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 14, Ill 


Torresdale 
36, Pa 








Gibson Electric Co., Old Wm Penn 
Highway, Delmont, Pa 

llunter Spring Co., 22 Spring Ave., Lans 
dale, Pa. 


244 Ber 
(Beryl 


Instrument Specialties Co., Inc. 
gen Blvd., Little Falls, N. J. 
lium, Copper) 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Ohio Div Associated Spring Corp 1712 
E. Ist, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa 


STAINLESS STEEL. See Steel, Commer 
ial Forms and Grades 


STAMPINGS, METAL 

Accurate Spring Mfg. Co., 3817 W. Lake 
Chicago 24, Ill 

Aluminum xis Manufacturing Co., Man 
itowoc, Wis 

American Spring and Wire Specialty Co. 
816 N, Spaulding Ave., Chicago 51, Ml 

Auburn Manufacturing Co., 306-I Stack 
Middletown, Conn. 





sarnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. 
Barnes-Gibson-Raymond Div. Associate 


Spring Corp 40300 Plymouth Rd 
Plymouth, Mich. 

Chase Brass & Copper Co., Sub. of Ken 
necott Copper Corp., Waterbury 20, Conn 

Deringer Metallurgical Corp., 8119 Monti 
cello Ave., Skokie, Ill 

Dudek & Bock Spring Mfg. Co., 4016 W 
Grand Ave., Chicago 51, Ill. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn 

Engineering Co., 27 
N, J. 

Erie Resistor Corp., Electronics Div., Erie 
Pa. 

Federal Tool & Manufacturing Co., 3609 
Alabama Ave., Minneapolis 16, Minn 

Fryling Mfg. Co., Erie, Pa. 

Garrett Co., Inc., George K., Torres 
dale Ave. at Tolbut, Philadelphia 36 
Pa 

Gibson Co., 
Spring Corp., 
cago 4, Ill 

Heyman Mfg. Co., Kenilworth 1, N. J 

Iisco Corp.. Dept. F-10, 4730 Madison 
Rd., Cincinnati 27, Ohio. 

Kirk and Blum Manufacturnig Co., 3122 
Forrer Cincinnati 9, Ohio 

Lewis Spring & Mfg. Co., 2646 W 
Ave., Chicago 47, Tl 

Malco Tool and Manufacturing Co., 4021 
W. Lake, Chicago 24, Il. 

Merkle-Korff Gear Co., 211 N. 
Chicago 7, Til 

Mohawk Mfg. Co., 
(Threaded) 

Ohio Div., Associated Spring Corp., 1712 
East First, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Cerp., Corry, Pa 

Revere Copper and Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Shakeproof Div. of Illinois Tool Works 
St. Charles Rd., Elgin, Il. 

Sylvania Electric Products, Inc., 1740 
Broadway, New York 19, N. Y. 

United-Carr Fastener Corp., Cambridge 
42, Mass. 

Wenco Mfg. Co., 1136 West Hubbard, Chi 
cago 22, Ill 

Winzeler Manufacturing and Tool Co., 1712 
W. Arcade Pil. Chicago 12, II. 





Wright, Newark 5 


William D., Div. Associated 
1800 Clybourn Ave., Chi 


North 


Morgan 


Middletown, Conn 


STAMPINGS, NON-METALLIC 


Auburn Manufacturing Co., 306-I Stack 
Middletown, Conn. 

Continental-Diamond Fibre, A Sub of The 
Budd Co., Inc., Newark 13, Del. 

Ford Radio & Mica Corp., 536-540 63rd, 
Brooklyn, N. Y. 

Fryling Mfg. Co., Erie, Pa. 


ELECTRICAL MANUFACTURING 








Another new development using 


BEGoodrich Chemical «2» materia: 
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Moisture eliminator blades for industrial air 
7 conditioners are made of Geon rigid vinyl 
by Southern Plastics Co., Columbia, S. C. 











blades of Geon keep air dry...end replacement problems 


HESE moisture eliminator 

blades for industrial air condi- 
tioners are now made of Geon rigid 
polyvinyl chloride compound — to 
end frequent replacement of formed 
sheet metal blades. 


Parts made of Geon rigid vinyl 
won't corrode. They are economi- 
cal, easy to clean and extremely 
durable... meet flameproof require- 
ments. Air-carried corrosive mate- 
rials have no destructive effects on 
these blades because Geon has ex- 


BEGood rich ceon potyvinyt materials - HYCAR American rubber and latex + GOOD-RITE chemicals and plasticizers « HARMON colors 


NOVEMBER 195 


ceptional resistance to acids, alka- 
lies and other chemicals. 

Geon polyvinyl resins and plas- 
tics are unique raw materials. Their 
outstanding physical, chemical and 
electrical properties have opened 
markets for many new products— 
rigid piping, wire insulation, flex- 
ible wall covering, foam padding, 
coatings for textiles, metal and paper. 

For further information on Geon 
write Dept. GD-6, B.F.Goodrich 
Chemical Company, 3135 Euclid 


Circle 394 on page 17 


Avenue, Cleveland 15, Ohio. Cabie 
address: Goodchemco. In Canada: 
Kitchener, Ontario. 









B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 
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Vv, horsepower high speed 


motor 


Arbor mounted in 
bearings 


ball 


Choice of arbors for 
020° to .040” wire; or 
for .025” to .062” wire. 


Geared to feed 30; 60; or 
90 feet per minute. 


A wide variety of other 
SHUSTER machines are avail- 
able for straightening and 
cutting wire from .025” to 
11/16”. Send us your re- 
quirements 


FINE-WIRE STRAIGHTENER 


S MWY 


PREP LL 


STER 


LITTLE GIANT 


Compact bench model 
automatic-feed straightener! 


This practical and economical SHUSTER 
fine-wire STRAIGHTENER is widely used by 
tre electrical and electronics manufacturing 
industry. It’s the answer to straig tening and 
recoiling fine wire. Only 16” long it is en- 
dorsed by large users as a productive aux- 
iliary (names on request). 


The Little Giant is a highly versatile, sturdy 
and productive member of the famous 
Shuster line 


FREE Wall Size Chari— 


Send for your copy of 
this handy split gauge 
wire chart from 41 
gauge to 7/0. 


METTLER Machine Tool, Inc. 


157 W. Adeline Street 
New York Office: 11 


Broadway, 


7 New Haven, Conn. 
Phone WH 4-5480 


Circle 395 on page 17 


AAs THING To CROW ABOUT 
S . 


TWO RELAYS 
ABOUT TO HATCH! 


a NEW 
Sensitive Relay with 
High Vibration Resistance 


RELAYS 


Circle 


vO 


a NEW 
Crystal Case 
Relay 


SIGNALS 


LONG BRANCH, N. J 


396 on page 17 


Richardson Co., 2799 Lake, Melrose Park 


i 
Stahlin Brothers Fibre Wwuks, Inc., 
E. Belding, Mich, 


Dept 


STARTERS, FLUORESCENT. 
rescent Lamp Auxiliaries. 


STARTERS, MOTOR. 
Motor; Push Button 


STEATITE. See Ceramics 


STEEL (Commercial Forms and Grades) 


Alloy A) 
Bars (B) 
Carbor (c) 
Coated (D) 
Enamelir E) 
Stainless N) 
Cold Rolled Oni (Oo) 
Sheets and Strip (S) 
Tubing (T) 
(See Steel, Electrical) 


See Fluo 


See Controllers 
Stations 


also 


Acme- Newport 
(ADES) 
Allegheny Ludlum Steel Corp 
Bldg., Pittsburgh 22, Pa NS) 
American Steel & Wire Div., U. 8 
Corp., Rockefeller Bldg., 
Unio NS 
Barnes Co 
Spring Corp 
Spring 
Chase Brass & Copper Co 
necott Copper Corp 
Conn. (N) 
Columbia-Geneva 
Corp., San Franciscc 
Crucible Steel Co. of 
of Commerce Bldg., 
(ABCNS) 
Driver Co 
Highway 
Wire) 
National Tube Div 1 s 
Pittsburgh Pa 
Revere Copper and Brass, Inc 230 
Ave New York 17, N. Y ) 
Ryerson & Sons, Inc Joseph T 
80, Ill. (ABCDENST) 
Sharon Steel Corp., Sharon, Pa 
ENST) 
Superior Tube Co., Norristown, 
Tennessee Coal & Iron Div., 
Corp., Fairfield, Ala 
U. 8S. Steel Corp., 525 William 
Pittsburgh 30, Pa. (S-ACDN) 
Washington Steel Corp 4-BB 
Ave Washington, Pa. (NS) 


Steel Corp., Newport, Ky 
Oliver 


Stee) 
Cleveland 13 


Wallace, 
Bristol, 


Div Associated 
Conn. (S-CO) 


Sub. of Ken 
Waterbury 20 


Steel Div Uv. 8 
Calif. 
America, Chamber 

Pittsburgh 19, Pa 


Steel 


Wilbur B 
Newark, N. J 


1875 McCarter 
(Stainless Stee! 


Steel Corp 
Park 
Chicag« 


(ABCD 
(ACNT) 


8. Steel 


Pa. 
U 


Penn PI 
(T-ACN 
Woodland 


STEEL, ELECTRICAL 
(Sheets and Strips) 

Acme-Newport Steel Corp., 

Allegheny Ludlum Steel 
Bldg., Pittsburgh 22, Pa. 

Sharon Steel Corp., Sharon, Pa 

I S. Steel Corp., 525 William Penn P 
Pittsburgh 30, Pa. 


(Silicon) 


Newport, K 
Corp., Oliver 


STRAIN 


Clamps 


RELIEFS See 


Strain Relief 


Grit 


STRIPPERS, WIRE 

Acme Wire Machine C« i E. 3rd 
York 9, N. Y 

Artos Engineeri ( 2737 S 
waukee 7, Wi 

Eraser Co Inc 1068 S 
euse 4, N. ¥ 

Holub Industries, Inc., 445 
more, Iil 

Ideal Industries, Inc., 
Sycamore, II. 
London Chemicals Co., Inc., 1537 N. 3ist 
Ave., Melrose Park, Til. (Solvent 

Mona Industries, Inc Paterson 17, N. J 
(Solvent) 

Wenco Mfg. 1136 
Chicago 22, I 


New 


28th 


Mil- 
Clinton, Syr 
Elm, Syca 


1008 Park Ave 


West Hubbar 


STRIPS. BLOCKS and BOARDS, 
TERMINAL 

AMP Incorporated, 5284 
Harrisbur Pa 

Alcor Manufacturing C 4444 W. Roose 
velt Road, Chicago 24, Ill 

American Lava Corp., Chattanooga 5, Tenr 

Audio Development Co. 2836 13th Ave 
South Minneapolis 7, Minn 

Buchanan Electrical Products 
Rte. 22, Hillside, N. J 
Burndy Corp Omaton 
Conn. 


Eisenhower Bly 


Corp. 


Div., Norwalk 
Cambridge Thermionie Corp., 
Ave. Cambridge 38, Mass 
Cutler-Hemmer. Ir 1264 St 
Milwaukee 1, Wis. 
Dimeo-Gray Co., 210 E. 6th 
Ohio 
Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 
Hart Manufacturing Co., 211 Bartholomew 
Ave., Hartford 1, Conn 
Iisco Corp Dept F-10 
Rd., Cincinnati 23, Ohio 
Jones Div Howard B., Cinch 
Chicago 24, Ill 
Marathon Electri 
Randolph, Wausau, 
Molex Products Co 
Mycalex Corp. of 
Cliftor N. J. 
Rex Rheostat Co., Baldwin, L. I, N. Y 
Stromberg-Carlson, A Div, of General Dy 
namics Corp., 117 Carlson Rd., Rochester 
ae 
Thomas & Betts Co., Inc., 
Elizabeth 1, N. J 
United States Gasket Co., Plastics Di 
of The Garlock Packing Co., Camden 


N. J. 


453 Concord 
Paul Ave 


Dayton 


4730 Madis« 


Mfg. Cory 


Mfg. Corp 
Wis 
Brookfield, Tl 
America, Clifton Blvd 


Cherry & 


28 Butler 


STROBOSCOPES 


Hickok Ejlectri Ir 
Dupont Ave Cle 


strument Co., 
eland 8, Obic 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B 
Magnet «c) 
Mercury (D) 
Pressure (E) 
Thermal (F) 
Time Ga 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (oO 
Snap (Toggle, Slide 

Rotary (P 
Remote Control (R) 
Selector (s) 
Through-Card (Snap) (T) 
Coaxial (U 
Motor Speed Control (Vv 
Rotary cw) 
Coin (X) 
Push Button (Y) 


Breakers; Push Button 
Motor; Relays; 


See also Circuit 
Stations; Controllers, 
Timers. 


AEMCO, Inc., 
(GR) 

Adams & Westlake Co., 

Aleor Manufacturing Co. 
velt Road Chicago 24, Til 

Allen-Bradley Co., 1316 8S. Second, 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., 2 East End Ave 
New York 21, N. Y. (CDGHR) 

Allis-Chalmers, Milwaukee 1, Wis. (RS) 

Anderson Controls, Inc., 2777 Mannheim 
Rd., Des Plaines, Til 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn. (ACDHK 
MPRT) 

Automatic Electric Sales Corp., Northlake, 
Ill. (BCDGHLNRSTVW) 

Automatic Switch Co., 50-M Hanover Rd 
Florham Park, N. J. (CHR) 
Bristo' Co., Waterbury 20, Conn 

GIPRS) 

Centralab, Div. of 
E. Keefe Ave., 
(NSW) 

Circle F 
(KPWY) 

Cissell Mfg 
First. P. O. 
(G) 

Clare & Co., C. P., 3101 
Chicago 45, Ill. (SW) 

Clark Controller Co., 1146 E. 
land 10, Ohio (C) 

Comar Electric Co., 
Chicago 18, Tl. (N) 

Controls Ce of America, 9551 Soreng 
Ave., Schiller Park, Ill. (ABELPS) 

Cramer Controls Corp., Box 8, Center 
brook, Conn (G) 

Crouse-Hinds Co., 
(DPSV) 

Curtiss-Wright Corp 

Cutler-Hammer, Inc 
Milwaukee 1, Wis 

Dales Co Franklin 
Akron. Ohio 

Daven Co 536 W. Mt. Pleasant Ave 
Route 10, Livingston, N. J. (8) 

Detroit Controls Corp Div, of American 
Standard, 5900 Trumbull Ave., Detroit 
8, Mich. (P) 

Dimco-Gray Co., 210 E 
Ohio (G) 

Durakool, Inc., Elkhart, Ind. (D) 

Eagle Signal Corp., 202 20th, Moline, Tl. 
(G) 

Edison Industries. Thomas A 
Div McGraw- Edison Co., 
N. J. (FG 

Pitel-McCullough, Ine 
(J) 5 

Electro-Snap Switch and Mfg. Co 4238 
W. Lake, Chicago 24, Ill. (BNOPSVWY) 

Electro Switch Corp., Weymouth 88, Mass 
SW) 

Fasco Industries, 
EJO) 

Federal Telephone 
International Telephone and 
Corp., 100 Kingsland Rd., Clifton 
(NS) 

Fenwal, {nc 
F) 

Furnas Electric Co., 
Ill. (ABCEFLO) 

G-V_ Controls, Inc 8 
East Orange, N. J 

General Electric Co., Construction Ma- 
terials Div Bridgeport 2, Conn. (S) 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y. (ABCDEFGHJK 
MNOPRSTUVWY) 

Guardian Electric 1627-M W Walnut 
Chicago 12, Till. (CFGHN) 

Hart Manufacturing C« 211 Bartholomew 
Ave., Hartford 1, Conn. (MOPRSU) 
Haydon Mfg. Ce In 25 tim, Tor- 

rington, Conn, (G) 

Heinemann Electric Ce 9 
ton 2, N. J oO) 

Hetherington, Inc., 1200 
Sharon Hill, Pa r 

Jennings Radio Manufacturing Corp., 970 
McLaughlin Ave., P. O. Box 1278, San 
Jose & Calif 

Kellogg Switchboard and Supply C 
S. Cicero Ave., Chicago 38 
Crossbar) 

Lakewood Controls 
Crystal Lake. Il! 

Leach Relay Div., Leach Corp., 5915 
lon Bivd., Los Angeles 3, Calif 

Leland, Inc., G. H., 123 Webster, 
2, Ohio 

Littelfuse, Des Plaines, Il! 

Lux Clock Manufacturing Co., Inc 
bury 20, Conn. (G 

McQuay-Norris Manufacturing Co. 
Marconi., St. Louis 10, Mo. (EJ) 

Mallory & Co., In P. R., Indianapolis 

Ind GNPSWY) 


50 State, Mankato. Minn 
Elkhart, Ind 

4444 W. Roose- 
(KPWY) 
Mil- 


(ADEF 


Globe-Union Inc., 914 
Milwaukee 1 Wis 
Mfg. Co., Trenton 4, N. J 
Co., Inc., W. M. 831 8 
Box 1143, Louisville, Ky 


Pratt Blvd 


152nd, Cleve 


3349 Addison 


Syracuse 1 N Y 


Carlstadt, N. J. (F) 
1264 St. Paul Ave 
(EGLPW) 


180-184 I Mill, 


6th, Dayton 2 


Instrument 
West Orange 


, San Bruno, Calif 


Inc., Rochester 2, N. Y 
and Radio Co., Div. of 
Telegraph 


N. J 


. 111 Pleasant, Ashland, Mass 


1024 McKee, Batavia 


Hollywood Plaza, 


Plum, Tren 


Elmwood Ave., 


6650 
Il (Ss) 
Corp., 264 E. Prairte, 
Ava- 


Dayton 


Water- 


ELECTRICAL MANUFACTURING 





SLOT INSULATION ADHESIVE COPPER FOIL SILICONE TAPE 


EPOXY RESINS 2 IN 1 ELECTRICAL TAPE TEFLON TAPE 


whatever the job... 


“es 


ELECTRICAL PRODUCTS 


‘ 


Hf Another product of Permacet-|epace's inc. New Brunswick, N.d. 


a ofan alofmren company 
c 


/ Tapes + Adhesives « Electronic 
‘ and Chemical Materials 


NOVEMBER 1957 Circle 397 on page 17 





M i trie Productior ‘ 11 Kendall Ce Polyken Sales 
\ r s, Ohio Jacksor sivd., Chicago ) 
SAVE Mercoid Corp., 4201 Belmont Ave Minnesota Mining & Mfg 
cago 41, ABCDEF) Products Div., 900 Fauquie 
Micro Swit A Div f nneapol Paul 6, Minn 
Honeywe Regulator ( eeport l Natvar Corp 207 
MAN-HOURS bh BDFLSW bridge N J 
Oak Mf ( 1 ybourr ¢ i ew Jersey Wood Finishing Cc Electrica) 
ago 10 sulation Dept Woodbridge N. J 
4/44 Ohmite f 13 rd tayl os-Manhattan Inc Plastic Prod 
: ucts Div Manheim, Pa, 
*as yin r tior y amba W S. 11617 W. Jef 
ma ae racuse 9% fe I “ulver City, Calif 
Py Yr ‘ ectr untir nit t s Gasket Cr Plastics Div 
, ir ‘ ’ ” t rarlock Packing ¢ Camder 1 


One of many .-B er Di re Corp., TAPES, MEASURING 


Keuffel & Esser Co 


TELEPHONES 

r ‘ 1 ‘o Crouse-Hinds Co., Syracuse 1, N. ¥ 
ols 1 ‘ r ttlel Kellogg Switchboard and Supply (« 6650 

a large ' ; S. Cicero Ave., Chicago 38, Il 
F quare 4041 N. Richards. Mi National Pneumatie Cc Ir Holtzer 
mid-western a ABCEFLOPR Cabot Div., 125 Amor; foston 19 

ge tackpole St. Mary Pa Pr 
utility. a ; i ee tromberg-Carlsor D f General 
st Dynar rp., 117 Carlson Rd., Re 
est Y 


complete charging 


units built for 


TEMPERATURE CONTROLS. See Con 
trol Pressure and Temperature; Relays 
Switches Thermometer Thermostats 


sedford iy). TERMINAL BLOCKS. See Strips 
ee nims tch Div., The W. L. Maxson : 
aoe s Rd.. Wallingford, Cont D TERMINALS. See Lugs and Terminals 
i at Electr *o 4 South 
CUSTOM BUILT nt Vernon, N. ¥. (CGHOR TESTING CHAMBERS. See Chambers 
stinghous Corp Gateway Test 
enter 3] N 401 Liberty Ave 
BATTERY ‘ittsburgh 30, Pa. (ABCDEFGHLOPS) TESTING INSTRUMENTS. See Instru 


( 152 W. Walton, Chi ments Also Too Portable 
I 


THERMAL SWITCHES. Sex 
CHARGERS. _ sworios se smn 


THERMISTORS 


a : G ‘ Electri 
at costs comparable to stock units. ne ee s Dept., 1 
srist ‘ » tert : t . ¢ > M 


@ Prolong battery 


te edo . 1008 Park THERMOCOUPLES 
Write for lit , lif i i c., 1008 Park 
i¢ € i erature 2 1 Y i ' 
ire aanere . 


Assembly Pr 
and information. teliance ectric gineering Co., 24701 or 


I 


. uch € Raker & cr Ine ] Newark 5 
e Simplify charging ST REE ee a ce, . Mundial tas ahiageas 2. ons 
routine Newark 5 ! Conceal Ta rte I s Sales Div 


> TAGS. TERMINAL and tockbestos oducts Corp., New Haven 4 
THER ELECTRIC & MACHINE WORKS se a c.. Sieaae 


nal Band & Ta; : ; ar Linas hoe 
Established 1915 Newport Ky. ' ittsburgh 30, Ps 
11A SOUTH JEFFERSON STREET e CHICAGO 6, ILLINOIS ia aa 7 oe wee Neo 
- : = . reling 
Circle 398 on page 17 ; 
er-Colman 
TANTALUM 
1 M i t THERMOMETERS 
: I Assembly Products, I 
M «x ¢ 
I tol Waterbury 


Co. in 
eston Electrical Instrument Cort A sut 
TAPE, ADHESIVE and COIL f Daystrom Ir f inghuysen 


> FASTENING ~) See 
STILL-MAN aoa Sede in, 008k Deak oe Sh RD, esaisidien 


Co., 1403 Rock, Rockford 


ELECTRIC TUBULAR \ ovine Oe USN. THERMOEASTIE WIRE. 
HEA TING EL EMENTS bo 2 vt Fe "i te : ii THERMOSTATIC BIMETALS 


Baker & Ce Ir 113 A r, Newark 
, on, Mt 


& TOP PERFORMERS "New Brunswick, Node fare Co W. M., 1608 Beard Ave,, De 
* TOP QUALITY TAPE, FRICTION and SPLICE a . 
%* TOP WORKMANSHIP Insul Manut a =e 


at LOW COST TO YOU! " 


THERMOSTATS 
Barber ¢ 
Rockford, I 


R 
Mi 
Built for application wherever space limitations, ee an 
long life, fast heat and high efficiency are factors 
in design. 
. . la 
Millions are now in use as standard equipment in She 
America's leading nationally advertised electrical desi sidney nea 
appliances. Ma Recor Compone 


TAPE, INSULATING e¢ 


a 


Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters tor 
casting-in or immersion use. When writing, specify TAPE and SHEETING, SYNTHETIC 
use, wattage and maximum temperature require- ween 

ments. An inquiry, NOW, will prove profitable to 

you! 


TAPE, MICA. 8S 


STILL-MAN MANUFACTURING CORP. 
KDI? COM ee le) aT ee 


Circle 399 on page 17 ELECTRICAL MANUFACTURING 





TERMINAL 
Low Cost BLOCKS 


© 
ECONOMICAL-DEPENDABLE 


. terminal blocks with a wide range of termi- 
nal arrangements in stud and pressure connectors. 
Molded of UL approved Molex plastic with brass 
or steel plated studs for terminal identification. 
These low cost units maintain low moisture ab- 
sorption, excellent dimension stability and good 
dielectric strength. Custom designs also produced 
to specific requirements. 


For complete information, samples or prints on 
any Molex products, write to Dept. EM-117. 


Standard Molex ad base with multiple products. 


MOLEX PRODUCTS CO, 


BROOKFIELD. ILLINOIS 


Circle 400 on page 17 


Oil-tight 
J.1.C. Sectional 
WIREWAY 


Ideal for 
machine control wiring 


If you need to protect electrical wiring against liquids and dirt, 
this new oil-tight sectional Wireway is just what you are looking 
for. Neoprene gasket on hinged cover and between sections as- 
sures a tight seal. No holes or knockouts. 


This Wireway simplifies your entire installation problem. It is 
easy to bolt together and take apart. Hinged cover opens full 


length making it easy to install wires and easy to change or modify 
wiring scheme after installation. 


STOCK SIZES: 21/2’ x 21/2’, 4° x4 and 6” x 6” in lengths of 1’, 2’, 3’, 4’, 


5’ and 10’ with Elbows, ‘’T’s’’, Crosses, Closure Plates, Reducing Bushings, 
and Telescoping Sections which permit adjusting Wireway runs to any de 
sired length. Made of 14 gauge sheet steel, finished in baked 


gray hammertone enamel. Special sizes and lengths on request 
a ENGINEERING 
CORPORATION 
ANOKA, MINNESOTA 


NOVEMBER !957 Circle 401 on page 17 


Instant 
attachment 
+.» No screws or 
fasteners needed 


All the advantages of Nylon... 
a non-corrosive, non-conductor 
-.. plus the low cost of quick 
assembly. Just pinch, insert in 
hole, let go. Several sizes in 
stock, others being added. 


COMPANY 


5711 Northwest Highway . Chicago 30, Ill. 


Circle 402 on page 17 


EY’'S SMALL PARTS PLAYA BIG PART IN PRECISION 


| 
” 
a 
ra 
wd 
PS 
p=) 
Le 
— 
” 
r 


INSTRUMENTS 


IN PRECISION 


Consult Ney’s Engineering 
Dept. on any problem 
involving precious metals to 


improve your products. 


SMALL PARTS PLAYA BIG PART IN PRECISION 


THE J. M. NEY COMPANY 
( —" P.O. BOX 990 DEPT. C HARTFORD 1, CONN. 
| se Specialists in Precious Metal Metallurgy since 1812 


NEY’'S SMALL PARTS. PLAY A BIG PART 


Circle 403 on page 17 





New Soreng 


ROTARY SELECTOR SWITCH 


Offers Versatility-Economy 
Over Broad Range of Applications 


The features below point up the switching versatility pos- 
sible with the Model 776 rotary selector switch. An eco- 
nomical choice for home laundry equipment, dishwashers, 
air conditioning, vending machines, etc., it is also rugged 
enough for the severe conditions of industrial application. 


Features 


Two SPDT and three SPST switches 

Shaft actuated push-pull switch 

Positive indexing up to eight positions with 
specially designed spring construction 

Snap action provided by spring loading 

Total shaft stroke 360 

General purpose phenolic case 

Metal cover and \%4" shaft zinc dichromate plated 
Silver plated spade terminals 

Bussing available between any combination of terminals 
Bushing mounted (other mountings optional) 


Rating 


10 AMP 125/250 V. A.C. 
2 h.p. 125/250 V. A.C. 
Listed by Underwriter’s Laboratories 


For complete information, 
write for Bulletin on Model 776 


SOSH EEE EEE EEE HEHEHE EEE EE EEE EES 


CONTROLS COMPANY OF AMERICA : 
Manufacturers of SORENG controls 


9551 SORENG AVENUE e SCHILLER PARK, ILLINOIS 


FTTH HEHEHE SHEET EH EHESE OEE EEE 


Circle 404 on page 17 


TIMERS, MOTOR 


AEMCO, Inc., 50 State, 
Allen-Bradley Co., 
waukee 4, Wis. 
Bristol] Co.. Waterbury 
Bristol Motor Div 
ica, In 108 
Conn 
Cramer Controls 
brook, Conn 
Controls Co. of America, 
Ave., Schiller Park, Ill 
Dimco-Gray Co., 210 E. 
Ohio. 
Eagle Signal 
Til, 
General Electric Co. 
Schenectady 5, ! 
Haydon Co., A. W., N. 
bury 20, Conn 
Haydon Mfg. Co 2535 
ton, Conn 
Industrial Timer Corp., 1411 
Highway, Newark 4, N. J 
Lux Clock Manufacturing Co., 
bury 20, Conn 
Mercoid Corp., 
cago 41, Ill 
Relay Sales, Box 186-B, West Chicago, Ill 
Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 
Stromberg-Carlson 
namics Corp 
he Ae 
Ward Leonard Electri 
Mount Vernon, N. Y, 
Westinghouse Electric 
Center Bidg. No. 3, 
Pittsburgh 30, Pa 
Zenith Electric C 152 W 
cage 10, Ill 


TIMERS, SPRING ACTUATED 


Elgin National Watch Co., Micronics Div 
Elgin, Il 


TIME SWITCHES. See 


TOOLS, PORTABLE 
Barber-Colman C¢ Dept. W 
Rockford, Ill (Hardness 
Gardner-Denver Co. Quincy, 

matic) 
Ryerson & Sor Inc 
80, Til. 
Seruggs Co 
St. Louis 1 
Syntron Co., Homer City, Pa 
Thomas & Betts Co., Ine., 28 Butler, 
Elizabeth 1, N. J. (Terminal Tools) 
United States Steel Supply Div., United 
States Steel Corp., 208 S. La Salle 
Chicago 4, Ill. 


TRACING CLOTH, FILM and PAPER 


Keuffel & Esser Co., Hoboken, N. J 
Ozalid, A Di f General Aniline & Filn 
Cory Johnson City, N. Y 


Minn 
Mil- 


Mankato, 
1316 S. Second, 
20, Conn. 

, Voecaline Co. of Amer- 
Coulter, Old Saybrook, 


Corp., Box 8, Center- 


9551 Soreng 
6th, Dayton 2 


Corp., 202 20th, Moline 
, Apparatus Sales Div., 
¥ Elm, Water- 
Elm, Terring 
McCarter 
Water 


Chi- 


Inc 


4201 Belmont Ave., 


A Div. of General Dy- 
117 Carlson Rd., Rochester 
Co., 34 South, 


Corp., 
401 


Gateway 
Liberty Ave., 


Walton, Chi 


Switche 


1803 Koch 
Testing 
Ill. (Pneu 


Joseph T. Chicago 


Loyd, 
Mo 


1022-32 N. Sixth 


TRANSDUCERS, PRESSURE 


Electro Products Laboratories, 
N Ravenswood Ave., Chicago 40, Ill 

Servomechanisms, Inc., Mechatrol Div., 17 
Brooklyn Ave., Westbury, L. I., N. ¥ 


Inc 4501 


TRANSFER SWITCHES. See Switches 


TRANSFORMER HOUSINGS. See Cabi 
net Sheet Metal 


TRANSFORMERS, ELECTRONIC 


Audio Development Co., 2836 13th 
South Minneapolis 7, Minn 

Caledonia Electronics & Transformer Corp 
Dept. EM-10, Caledonia, N. Y. 

Chicago Standard Transformer Corp., 3501 
Addison Chicago 18, Ill 

Comar Electric Co 
Chicago 18, Ill 

Dano Electric Co., 93 
Conr 

Electran Mfg. Co., 
Chicago 14, Til 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

General Transformer Corp., 18240 Harwood 
Ave., Homewood, Il 

Nothelfer Winding Laboratories, P. O 
Box 455, Dept. 101 Trenton 3, N. J 

RCA Electron Tube Div., Radio Corp 
of America, Harrison, N 

Sola Electric Co., 4633 W 
50, Ill 

Standard Electrical Products Co., 
Third, Dayton 3, Ohio 

Texas Instruments Incorporated, 
Lemmon Ave., Dallas 9, Texas 

United Transformer Co., 150 Varick, New 
York 13, N. Y. 


Ave 


3349 Addison 


Main, Winsted 


1901 Clybourn Ave 


16th, Chicago 


2240 E 
6000 


TRANSFORMERS, BALLAST. See Fluo 
rescent Lamp Avwrxilliaries. 


TRANSFORMERS, 
CURRENT 
Allis-Chalmers, Milwaukee 1, Wis 
Associated Research Inc., 3794 
mont, Chicago 18, Ill. 
Chicago Standard Transformer Corp., 3506 
Addison, Chicago 18, Ill 
Comar Electric Co., 3349 
Chicago 18, Il. 
Main, 


Dano Electric Co., 93 
Clybourn Ave., 


INSTRUMENT 


Bel- 


Addison, 


Winsted, 
Conn. 

Electran Mfg. Co., 
Chicago 14, Ill 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N.J. 

General Electric Co., (genes Sales Div., 
Schenectady 5, N. > 

General Transformer Corp., 18240 Harwood 
Ave., Homewood, III. 

Sola Electric Co., 4633 W. 16th, Chicago 
50, Tl 


1901 


Electric 
No. 3 


Westinghouse 
Center, Bldg 
Pittsburgh 30 Pa 

Weston Kiecirical instrument Corp., 
of Daystrom, Inc., 614 
Ave., Newark 5, N. J 


Corp., 
401 


Gateway 
Liberty Ave., 


A sub 
Frelinghuysen 


TRANSFORMERS, POWER CIRCUIT 


Allis-Chalmers, Milwaukee 1, Wis 
Chicago Standard Transformer Corp., 3506 
Addison. Chicago 18, Ill 
Comar Electric Co., 
Chicago 18, Ill, 
Control, Box 391 
Cutler-Hammer, 
Milwaukee 1, 
Dano Electric 
Conn. 
Dormeyer Industries, 3414 Milwaukee Ave 
Chicago, Ill 
Electran Mfg. Co., 
Chicago 14, Ill. 
General Electric Co., Apparatus Sales 
Schenectady 5, N y 
General Transformer Corp., 
Ave., Homewood, Ill 
Hevi Duty Electric 
Wis 
Nothelfer Winding !aboratories, P. O 
455, Dept. 101, Trenton 3, N-.J. 
RCA Electron Tube Div., Radio 
of America, Harrison, N. J 
Sola Electric Co., 4633 W. 16th, Chicago 
50, Ill. 
Standard Electrical Products Co., 
Third, Dayton 3, Ohio 
Ther Electric & Machine Works, 
S. Jefferson, Chicago 6, Ill. 
United Transformer Co., 150 Varick 
York 13, N. ¥ 
Wagner Electric Corp., 
Ave., St. Louis 14, Mo 
Westinghouse’ Electric Corp., 
Center, Bldg. No. 3, 401 Liberty 
Pittsburgh 30, Pa 


3349 Addison 


Butler, Pa 
Inc., 1264 St 


Wis 
Co., 93 Main, 


Paul Ave 


Winsted 


1901 Clybourn Ave 


Div 
18240 Harwood 


Co., Milwaukee 1 


Box 


Corp 


2240 E 
11A 
New 


6454 Plymouth 
Gateway 


Ave 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Comar Electric Ce 
Chicago 18, I!) 

Electran Mfg. Co 
Chicago 14, Il 

Hevi Duty Electric Co., Milwaukee 1, Wis 

RCA Electron Tube Div., Radio Corp. of 
America, Harrison, N. J 

Standard Electrical Products Co 
Third, Dayton 3, Ohio 


3349 Addison 


1901 Clybourn Ave 


2240 E 


TRANSMISSIONS and PULLEYS 
VARIABLE SPEED 

Flexible Coupling Cc 

Chicago 44, Ul 


Lovejoy 4802 W 


Lake, 


TRANSISTORS and CRYSTAL DIODES 


Clevite Transistor Products, 241 
Waltham 54, Mass 
Federal Telephone and Radio C+ 
International Telephone and 
Corp 100 Kingsland Rd., Clifton, N. J 
General Electric Co., Electrotuics Div 
Electronics Park, Syracuse 1, N. Y. 
«Germanium & Silicon Transistors) 
Hoffman Semiconductor Div. of Hoffman 
Electronics Corp 930 Pitner§ Ave 
Evanston, Il 
International Rectifier 
Grand Ave., El Segundo 
International Resistance Co., 
Philadelphia 8, Pa 
Hughes Products, Semiconductors, Div. of 
Hughes Aircraft Co., International Air 
port Sta Los Angeles 45, Calif 
RCA Semiconductor Div., Radio Corp. of 
America, Harrison, N. J 
Sprague Elecrtric Co., 307 Marshall 
Adams, Mass 
Sylvania Electric Products Inc 
Broadway, New York 19, N. Y¥ 
Texas Instruments Incorporated, 6000 Lem 
mon Ave., Dallas 9, Texas 
Transitron Electronic Corp., 
Mass 
Westinghouse 
Center, Bidg 
Pittsburgh 22 


Crescent 


Div. of 
Telegraph 


Corp 
Calif 
401 N 


1521 E 


Broad 


North 


1740 


Wakefield 


Electric 
No. 3 
Pa 


Corp 
401 


Gateway 
Liberty Ave 


TUBE PARTS 
tronic Tube 


(Electronic). See Elec 


Components 


TUBES, CATHODE RAY 

General Electric Co., Tube Dept., 
tady 5, N. Y 

RCA Electron Tube Div., Radio Corp. of 
America, Harrison, N. .J 


Schenec- 


(industrial) 


561 


TUBES, ELECTRON 

Amperite Co. Broadway, New 
York 12, N. Y. 

Chatham Electronics, Div. of Tung-Sol 
Electric Inc Livingston, N. J. 

Eitel-McCullough, Inc., San Bruno, Calif 

Electrons Inc., 127 Sussex Ave,, Newark 
8, N. 

Federal Telephone and Radio Co., Div. of 
International Telephone and ‘Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 

General Electric Co., Tube Dept., Schenet- 
tady 5, N. Y¥ 

Hughes Products, Electron Tube, Div of 
Hughes Aircraft Co., International Air- 
port Sta Los Angeles 45, Calif 

RCA Electron Tube Div., Radio Corp. of 
America, Harrison, N. J. 

Sylvania Electric Products, Ine., 
Broadway, New York 19, N.Y 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No, 3, 402 Liberty Ave 
Pittsburgh 30, Pa 


Inc., 


1740 


See 


TUBES, METALLIZED GLASS 
Glass, Technical 


TUBES, PHOTOELECTRIC. 
electric Cells and Tubes. 


See Photo 


ELECTRICAL MANUFACTURING 





Transformers, Saturable 
Reactors, Chokes, Special 
Windings and Electronic 
Devices. Milliwatts to 50 
KVA, single or polyphase in 
all frequencies. 


Complete design and engi- 
neering service. All modern 
techniques, encapsulation, 
casting, military and 


commercial construction. 


And, we’ve got one asset 
you'll find especially helpful: 
WE TRY HARDER! 


Write for Bulletin 53D 


ELECTRAN MFG. CO. 


1901 CLYBOURN AVENUE + CHICAGO 14, ILLINOIS 


Circle 405 on page 17 


525 WATT POTENTIOMETERS 
CLOSED TYPE 83 
$17.60 


Diameter 


GRAPHITE 
LUBRICATOR »° 
CONTACT BRUSH. 


RHEOSTAT CO. 


BALDWIN, N.Y. 


OPEN TYPE A3 . 
$ 13.20 NET PRICE 


F.O.B. BALDWIN, N. Y. TERMS 30 DAYS, 


When ordering state 


EARLY R a 
DELIVERY 


Circle 406 on page 17 


. Electrical Coil Windings 


For 40 years . . . specializing in all types of 
coils to customers’ specifications. Design or 
engineering assistance available on request. 


COTO-COIL CO., INC. 


SINCE 1917 
Providence 5, Rhode Island 


63 Pavilion Avenue 


NOVEMBER 1957 Circle 407 on page 17 


“Pete here just signed up with us for a maintenance 
contract on his Electric Eye ‘Beggar’,”’ 


’ 


Electric Eyes for Automation 
We Make All Kinds 


Our latest Photorelays require no maintenance, no 
heat-up time. They work without amplifiers or tubes, 
generate no heat. They are extremely rugged, re- 
sistant to dirt, shock, vibration, wet, temperature. 
They are priced low. 

Send for catalog information on PHOTOBELL RPF 
PHOTORELAYS; or describe your need for our 
recommendations. Our 27 years making such devices 
equip us to handle any requirement. 


Factory representatives wanted in many areas. 


PHOTOBELL Company 


Dept. EM-11, 43 Vesey Street, N.Y. 7, N.Y. 
___Cicle 408 on pose 17__ 


PLAY IT SAFE—INSIST ON... 


WIRE CONNECTORS 
POA e Re ate a ia 
BAKELITE e PORCELAIN 
SET-SCREW 

Keep your production rolling with fast, 
ie i’ connectors! Hi-4 and Hi-6 
Bakelite connectors now U.L. approved 
for 600 VOLT use! 


NEW! Hi-O "'LOK-ONS"... small 
“screw-on” Bakelite Connectors with 
exclusive locking insert... for small 
housings. 


“Hi QUALITY COSTS NO MORE! 


Hi "SNAP-ON” a Hi PLASTIC CLAMPS 
STRAPS CUT COSTS! Tops in dielectric 


ae 
qualities. Unaffected by atmos- 
pheric conditions. Made in 3 ma- 
’ terials—ETHYL CELLULOSE, SARAN, 
f vy ai > NYLON ... high and low tem- 
wT & 


perature ratings. 


ol MAIL TODAY FOR 1957 Hi CATALOG 
ASK FOR FREE SAMPLES 
Snap in place! Speed instal- 
lation of pipe or conduit. Pre- |uame 
cision made of heavy gauge | 
steel, zinc coated. Sizes ¥" 
to 2”. 


| FIRM 


\ STREET 


te] R ET i eat eee 


445 ELM STREET @ SYCAMORE, ILLINOIS 


\ OTY ESTATE 


Circle 409 on page 17 377 





TUBES, THERMOCOUPLE VARNISHES, COMPOUNDS and 
Bristol Co., Waterbury 20, Coun RESINS, INSULATING 


Kanthal Cory 3 Amelia Place, Stamford, Acme Wire Co., 1255 Dixwell Ave., New 
Conr Haven 14, Conn 
Borden Co., Resinite Dept., Santa Barbara 
TUBING, ALUMINUM. See Aluminu Calif. s 
Sorthig Co., Inc George C., 242 Patersor 
TUBING, BRASS, ve., East Rutherford, N. J 


PER, See Brass aaenee .—" rar Inc., Wil iam, Willimantic 


-~~__ WAXES TUBING, FIBRE. Sce Fibre iba ‘ 1 627 Greenwich, New York 
i. ; 


Corp Midland, Mict 
“a TUBING, LAMINATED METAL. sex Mintconad a oe 
~ Laminated Metals, Pre s Ir 


= nd Base 1 Pont de Nemours & Ce., (Inc.), E. I 
3S Plastic Div.,  Polychemicals | Dept 
> TUBING, MICA. See Mica Wilmington 98, Del 
- Durez Plastics Div Hooker Electro 
TUBING, NICKEL and NICKEL ALLOY hen 11 Walck Road, Nort! 
See Nickel and Nickel Allos ’ 
Laminated Products 


TUBING, PAPER i eDt., Coshorto “obo Deon i ig 
Zophar Waxes, resins and compounds Cleveland Container Co., 6201 Barbert ame - 


. . g ngton Blvd Chicago 6, Ill 
i i ee =, oe viv., Minnesota & Mar 
to impregnate, dip, seal, embed, or pot ntal-Diamond Fibre. A Sub, of 1 Div., Minnesota Mining & 
electronic and electrical equipment or Paramount Paper Tube Corp., 612 Lafay 


Budd Cé Nowak 13. ibd - u uring Co., 9 Argyle Terrace, Irving 

a ae ised = kel vr de 1 n cal Co., Inc., 1537 N. 3ist 

components of all types, radio, tele- | Precision” Paper’ Tube Co., 2035 W ean Geen. of Minuecte 
vision, etc. ee ee 


Mining & Manufacturing Co., Schenec 
tady 1, N. Y. ‘ 
TUBING, SILVER. See Silver ar lver Minnesota Mining & Mfg. Co., Electrica 
}° ° . | Alloy Products Div., 900 Fauquier Ave., St 
Cold flows from 100°F. to 285°F. plain Paul 6. Minn 
or fungicidal. TUBING and SLEEVING, BRAIDED Cronite Chemical Co., 200 Bush, Ser 
FABRIC. (Textile or Glass-Fibre treated.) -\\,-williams Co., General Industria 
with lacquer, varnish or synthetic resin.) Ewe — — — 


Special waxes non-cracking at —76°F | Bentley, Harris Mfg. Co., 1100 Barclay, Union “Carbide Corp., Sil 420 


nion Carbide Corp Silicones Div., 
hocken 2, Pa Lexington Ave., New York 17, N. Y¥ 
Kesinite Dept., Santa Barbar Westinghouse Electric Corp., Gateway Cer 


Let us help you with your engineering | cal tne., Williem, Wiltimantie '2%,,,BI0& Nd» 401 Liberty Ave 
problems. fe ; Zophat Mills, Inc., 112-130 26th, Brooklyr 
Cor nts Dist ad Fibre A Su f The 32, N.Y 
udd Co., Newark 13, De 
For Immediate service contact: 


Insulation Manufacturers Corp., 565 W ARNISHES, FINISHING. See Lacquers 
L. E. Mayer, Sales Manager Washington Blvd., Chicago 6, IIL v SH ae - 


ame *aints ar Ve shes Finist 
A. Saunders, Technical Director Irvington Dis innesota Mining & Mar a I i Varnish 
H. Saunders, Chemical Laboratories facturing ( ) Argyle Terrace, Irving 
| cgaemee gauee” eae ; / VARNISHES, INSULATING. See Var 
Phone SOuth 8-0907 } idee. NL’) , , : nishes, Compounds and Resins 
ens-Corning Fit o ¥ ‘ 
ieee aes Sacdag niatge pae pa V-BELTS. See Drives, Belt 
Vortex Carp., 304 W VIBRATION TEST MACHINES 


AON TO NEM PMTTSM | 508 TiN GRMN Kurt Sates 


purgh 4 nectad N. 


estinghouse Electric Corp., Gateway Cer 
112-130 26th eae tot TUBING and SLEEVING, EXTRUDED {¢%,,_ Bids. No.3, 401 Liberty Ave 


PLASTIC 
3orden C init ) Santa bar 5 
Brooklyn 32, N. Y. Borden Co., Resinite Dept., Santa Barbara. yi pRaToRS 
Brand & Co Inc., Williar Willimanti Aerovox Corp Ne Bedford, Mass 
Conr merican Television & Radio Co 
. General Electr *lastics Det 7 1, Min 
Circle 410 on page 17 Decatur, Ill is o., Waterbury 20, Conn 
Insulati Manufacturer Corp 565 W y & ¢ Ir P. R. Indianapoli 
Washington Blvd hicago 6, Ill f Ind 
Irvington Div., Minnesota Mining & Mar Mfg 258 Clybourn Ave., Chi 
ufacturing Co., 9 Argyle Terrace, Irving igo 10, Ill 


ar Corp 24 Randolph Ave Yi ee 1A ‘alanc 
x J Dow Ce g Cory Midland, Mict 


: ton 11, N.J 
I = m qd = r National Vulcanized Fibre Co., Wi WAXES and COMPOUNDS 
Nat - Biwax Cort 443 Howard, Skokie, ! 


. ‘ Gene blectric ¢ Laminate Product 
New Jersey Wood Finishing Co., E ‘ meral ¥ io, DamtEee 


. ept. Coshocton, Ohio , 
Insulation Dept., Woodbridge, N. Mice’ insulator Go., Sub, of Minnesota 
Phalo Plastics Corp., Commercial & Foster Mining & Manufacturing Co., Schene 
Worcester 8, Ma — “ N.Y nula . 
Rogan Brothers, 8027 N. Monticello Ave., yginnesota Mining & Mfg. Co., Electrica 
oe kie, Ill . ‘ Products Di 900 Fauquier Ave st 
I nited States Gasket ¢ Plastics Div. of Paul 6. Minr 
The Garlock Packing Co., Camden 1, gonhar Mills, It 12-130 26th, Brook 
, vs « as, B. FT 
Varflex Corp 14 W. Court, Rome, N. ¥ ic 
Westline Products, Div. of Western Litho 
graph Co. 600 FE nd Los Angeles WEDGES and PEGS, ARMATURE 
4, Calif Ir ation Manufacturers Corp., _5¢ 
Washington Blvd Chicago 6, Ill 
TUBING STEEL. See Stee mmercia a Insulator Sub. of Minnesota 


I and Grade ng 1 turing Cc Schenec 
Co wi 
TUNGSTEN. See 
Fansteel Meta i 
Mallory . WELDING EQUIPMENT 
allo ‘ r ndianat 

Ind General Electri Co., Apparatus Sales 

t N. ¥. (Are) 
and Filexopress Corp 
Cincinnati 9, O 
ere Copper and Brass In 230 Park 
Ave New Yor i 

UNIVERSAL JOINTS aky Brothers I 4915 W. 67tl 


| ble Couplir Oo j Cal ie a . rat ay Cer 
New PHOENIX “Pemester” Lovejoy Flexible Coupling esting slectric Corp., Gateway Ce 


Lake, Chicago 44, I ter g 401 Liberty Ave 


UNDERCUTTERS, MICA. Se ica 3590 Tbeon | 
I 


lercutters 


High performance ix ‘‘Pemester’”’ : 

gh perfec nce Phoenix Pemester . VACUUM TUBES. See Tubes ’ 
Brush Holders and Caps are for motors : Ray; Tubes, Electron WELD NUTS. Se 
that get the really rugged duty... new 


“‘Pemester’’ material gives high-impact- : VALVES, MOTORIZED or SOLENOID WHEELS BLOWER 
strength, dimensional stability up to ; 4 ; OPERATED Torrington Manufa 

400°F. and molds to close tolerances in —— eS — 

any quantity . “® Available only from a Co., Dept. W, 1803 Rock. \inning MACHINES. See Coil 
Phoenix in the complete “‘Customized- : Bristol Co., Waterbury 20, Conr ng Machine 

Standard” line of sizes and types—or /% , Controls Co., of America, 9551 Soreng 


999 
: = eee F Ave., Schiller Park, II! LE ARE 
to your specifications. a | : ; General Electric Co., Apparatus Sales Di WIRE AND CAB & 
y ° . . = Schenectady 5, N. Y¥ American Brass Co., Waterbury 20 
Write for full information contained McQuay Norris’ Manufacturing Co., 2322 American Steel & Wire Div., U. 8 


- . x » "I - . : Corp., Rockefeller Bldg., Cleveland 
in big, new, easy-to-use Phoenix Cata- aera et ag 4001 1 . Ohio sy ' : 
-- y o aLere orp - il nt + P , * . or ar } 
log 57-E. Your copy free on request. = cago 41. Ill Anaconda Wire and Cable Co., 25 Broad 
? Skinner Electric Valve 7 7 ‘ way, New York 4, N. ¥ 
: Conn ek a Ce ae Chase Brass & Copper C Sub. of Ker 
entieetenen: Shanks : necott Copper Corp., Waterbury 20, Conr 
mnter, B ig. N 01 | aie . Cornish Wire Co., Ir 50 Church, Nev 
P 


PHOENIX ELECTRIC MANUFACTURING CO. ere , sex Wire Co.” Wire and Cable Dis 


Wayne, Ind 
* a ARNISH FA ics f “abrics ; ral Cable Co 2 ngton Avy 
4211 West Lake Street Chicago 24, Illinois Vv NI ED BRIC ‘ al Cable Co 420 Lexing e 


Insulating New York 17, N. ¥ 


378 Circle 411 on page 17 ELECTRICAL MANUFACTURIN 





More 


NOVEMBER 195 


than 3500 variations of 


275 Stock Mold Parts 


MAKE YOUR PRODUCT 


yw diversity in standard part 
} osetting material 
(phenolic and urea) in all grades 
of heat and impact resistance 
leading manufacturer 
phase of business rely on Harr 
Davies Molding Company to 
provide the most economical 
aried, and distinctive designs 


yression molded 


HARRY DAVIES MOLDING COMPANY 


DISTINCTIVE @Z ao exfra cost 


WRITE TODAY! 
New Free Catalog 


Makers of DAKA-WARE Products 


1428 North Wells Street ° Chicago 10, Illinois 


Circle 412 on page 17 


Fully Automatic — Air Powered — SPEEDCRAFT 
CABLE STRIPPER 


Can be built to strip any size or length 
Backed by 30 years experience 


Does the 
Job Right— 


AT LESS 
COST.. 


Precision built to last a lifetime. An abundance of power at tremendous 
speed with no damage to copper strands — easy to operate — always in 
service. No repair parts except knives ever sold. Send 3 foot sample end 
stripping specifications for full data. 


WIRE STRIPPER CO. 


Circle 413 on page 17 


FOLDING DOUBLE CUPPED WASHER LUGS 


Solderless mmmeeO) () 


om Easy to Apply 
No Special Tool Needed 


One-Piece Constructio 

ion 
——- —- = Wey x. pe 
Service lL. Bulletin 8-DF 


== is & HUDEPOHL, INC. 
1043 EVANS STREET, CINCINNATI 4, OHIO oe ea oe 


1729 EASTHAM AVE., 
E. CLEVELAND, OHIO 


Circle 414 on page 17 


see how felt * 
fits in with 


your 
products! 


Let us 

show you how 

to save money 

and increase 
efficiency with the 
proper use of felt. 


FRE Samples and Applica- 
tions of Industrial Felt. 
*made to S.A.E. and Federal Govt. Specifications 


CONTINENTAL ERAT comPANY. inc 
22 WEST 15th STREET | “S> NEW YORK 11.N_Y 


> 


Circle 415 on page 17 





8 e General Electric Lo., Coustruction Mave WIKE, MAGNE! 
rials Div., Bridgeport 2, Conn. 
igh Glazin Page ial & Wire Dig. american Conn, AGRE TIT, 89 Diswat Ave, Som 
& Cable Co., P.O. Box 692, Monessen . = eo 
Stal co » Anaconda Wire and Cable Co., 25 Broad 
a aaa or Carbon Steel Armature way, New York 4, N. Y 
. Belden Mfg. Co., 4633 W. Van Buren 
helps , > 
eee Products Corp., Fort Chicago 44, ML f ' ia 
Riverside- Alloy Metal Div H. K. Porter Bridgeport Insulated Wire Co 53 Brook 
Cc Inc. Riversid N. a. 7 field Ave., Bridgeport 8, Conn 
Roebling . ‘gens Poon John A.. Sub. of Chase Brass & Copper Co., Sub. of Ken 
felcaie Saal ie ae eegiae necott Copper Corp., Waterbury 20, Conr 
Rare re Electric Auto-Lite Go., Wire and Cable 
- “able O > oy Div., Port Huron, Mich 
Rome Cable OD. — i, — (Sion Essex Wire Corp Magnet Wire Div 
a ee — Fort Wayne 6, Ind 
Sylvar _ Electric Products Ir 49 General Cable Corp., 420 Lexington Ave 
ees , ‘ook 19 N.Y , New York 17, N. Y 
Broadway, New York 19, N. ¥ General Electric Co., Construction Ma 
terials Div., Bridgeport 2, Conn 
WIRE and CABLE, INSULATED Hitemp Wires, Iec., 1200 Shames Dr 
A sto: ) Westbury, N. Y. (T) 
Rubt - ) Phelps-Dodge Copper Products Corp., Ince 
Varnist ad Fabri . Manufacturing Div., Fort Wayne, Ind 
wom pisst . T Rockbestos Products Corp., New Haven 4 
Coaxial Cable xX) — nae c tn a 
& Wire D u. 8s ~~ a Fuel ag ke Corp "Tre ton 2 
American Steel é ir iv § e ‘olorado Fuel & Iron Corp., nton 2 
Corp., Rockefeller Bldg., Cleveland 15 N. J. . 
Ohio : — Rome Cable Corp., Rome, N. Y. 
Amphenol E ectronics Corp. 1830 S. 54th Sprague Electric Co., 307 Marshall, Nortt 
Ave., Chicago 54, (X) Adams, Mass. 
Anaconda, we and Coble Oo. Tensolite Specialties, Ine., 198 Ma‘n 
way, New or » 2 . é “) Tarrytown, N. Y, 
siden Mfg. Co., 4633 W. Van Buren 7 


hicago 44, TL (ABTX) a lied 
Brand & Co., Inc., William, Willimantic, WIRE MAGNETIC . 


S Magnetic Recorder Components 
Conn. (TX) : 
Bridgeport Insulated Wire Cos (ry «WIRE. MARKING MACHINES. See 
iel e dgep , Conn. ; 
Chase Brass & Career Co., Sub. of Ken- Marking Machines and Devices 
necott Copper Corp., Waterbury 20, Conn 
Gaxmiaeter Wire Corp., Wallingford, WIRE, RESISTANCE 
Conn. (ATX) Bristol Co., Waterbury 20, Conr 
Cornish Wire Co., Inc., 50 Church, New priver Co., Wilbur B., 1875 McCarter 
York 7. N. Y. (BT) Highway, Newark 4, N. J 
Eastern Insulated Wire Corp Walling- Driver-Harris Co., Harrison, N. J 
ford, Conn (ABCT) Kanthal Corp., 3 Amelia Place, Stamford 
Essex Wire Corp., Wire and Cable Div Conn 
Fort Wayne, Ind. (BT) Ney Co., J. M. P. O. Box 990, Hartford 1 
Federal Telephone and Radio Co., Div. of Conr 
International Telephone and Telegraph Riverside-Alloy Metal Div H. K. Porte 
Corp., 100 Kingsland Bd., Clifton, N. J Co., Inc Riverside, N. J 
General Cable Corp., 420 Lexington Ave 
New York 17, N. ¥ WIRE STRIPPERS, See Strippers 
General Electric Co., Construction ae 
rials Div., Bridgeport 2, Conn. (ABCX 
Hitemp Wires, Inc 1200 Shames Dr WIRE TIES . : 
Westbury, N. Y. (T) H. F. Hanscom & Co In 6 Virginia 
Phalo Plastics Corp., Commercial & Fos Ave., Providence 5, R. I 
ter. Worcester 8, Mass TX) 
Phelps-Dodge Copper Products Corp., Fort WIRING DUCTS. See Ducts, Wiring 
Wayne, Ind. (ABCTX) 
Plastoid Corp., 42-61 24th, Long Island WIRING HARNESSES. See Harnesses 
ey i. B.S and Assemblies, Wire 
Rockbestos Products Corp., New Haven 4 


Conn. (AT) FEEDERS 
Roebling’s Sons Corp., John A, Sub. of woRk FEE 


ELECTRICAL Colorado, Fuel & Iron Corp., Trenton ee oa Knox At 


Cable Corp., Rome N. Y. (BTX) 
INSULATING PAPER Hoval Blectsie Corp. Pawtucket, BR. I. WORMS and WORM WHEELS. Ser 


(ABT) Gears and Pinions 


WRENCHES, SOCKET SCREW 
WIRE CUTTERS and STRIPPERS. See mikes “Geren: Kass and: Weeiehas 
Dielectric strength — 300 volts per mil Strippers, Wire Socket Screw 


i . YARNS, BRAIDING and SERVING. See 
Tensile strength — 13-16,000 Ibs./sq. in. WIRE CUTTING PLIERS and TWIST. Fabrics, Insulating 

° . See Pliers and Cutters ire. 
Density: 1.30-1.35 F ZINC 
Thicknesses from 004 to 030” WIRE FORMS. See Springs, Coil and New Jersey Zine Co 

. * Flat; Stampings, Metal York, N. Y¥ 

100% rag stock paper 
No sizing or fillers used 
“Glazed roll” finish — others available 


Can be combined with other materials IN DESIGN RESEARCH— 


Available in rolls, sheets or coils 





it pays to give yourself the benefit of the experience 
of others. You can tap such experience from the 5-Year 
REPRESENTATIVES ANNOTATED EDITORIAL INDEX TO ELECTRICAL 
MANUFACTURING. Over 600 fact-packed articles deal- 
ing with materials, components and systems are succinctly 
annotated and arranged by subject classification. See 
Newark—Electric Motors & Parts Corp. page 93 for details. 
Oklahoma City—John H. Cole Co. 


Philadelphio—Electrical Maintenance 
Equipment Co 


Atlanta — Brownell Distributors, Inc. Mobile—Russell Electric Co. 


Boston Area—Insulating Fabricators of New York—Brownell Distributors, inc. 
New England, Inc., Watertown, Mass 


Chicago—Federal Insulation Co 
Cleveland—C. J. Voneman Associates 


Dallas—Electrical Supply Corp. FOR IMPREGNATING 


Pittsburgh—Herbert J. Graham coils, wire coverings, paper forms 
Salt Lake City—J. R. Christiansen Agency ee eee 

Q amg. Bi. tans 

East Rutherford, N. J.—Insulating ’ FOR SEALING 


condensers, batteries, exposed ter- 
Fabricators, Inc . po: 


5 A minals, etc. 
Fort Worth—Electrical Supply Corp. eattle—Tri-State Supply Corp. FOR DIPPING 
electrical component assemblies in- 
(o., Ltd. Stemford, Conn.—J. A. Jones cluding corona loss barrier mate 


rials. 
Houston—Houston Industrial Supply Co 


Toronto—Electric Insulation & Fibre FOR POTTING 
Kansas City, Mo.—Ace Electric Co C., Ltd. 


| transformers and electrical com- 
Los Angeles—Tri-State Supply Corp Woodbridge, N.J., Chalker Insulation Co C0 M PO U NDS ponent assemblies with varying 


degrees of heat conductivity. 


FOR BLENDING FOR ENCAPSULATING 


to your specifications. Data coils, electrical component assem- 
and samples furnished upon  blies requiring higher thermal and 
request. moisture resistance. 


TN) ime baa BIWAX CORPORATION 
88 Purchase St. ¢ Fall River, Mass. 3443 HOWARD ST. SKOKIE, ILLINOIS 


Dallas—Summer Electric Co. 


Denver—Electric Motor Supply Co 


San Francisco—Tri-State Supply Corp. 


Hamilton, Ontario—Buntin, Gillies & St. Lovis—Dale Painter 


Write for literature and free sample. 


Circle 416 an page 17 Circle 417 on page 17 





DYKEM 
oo 


Stops ao : Popular package is 


P k oN 8-oz. can fitted with 

_ making Dies and |. Bakelite cap holding 
as soft-hair brush for — 
plying right at bench: 

metal surface ready for 

layout in a few minutes. 

The dark blue background 

makes the scribed lines 

show up in sharp relief, 

prevents metal glare. In- 

creases efficiency and 

accuracy. 


Write for sample 
on company letterhead 


DYKEM COMPANY 
¢ St. Lovis 6, Mo. 


YOU'LL 
aL 


Belt h ir 


Circle 418 on page 17 





: i naoaaas | > If you are looking for new ways and means to im- 

prove your product, and save money too, here’s an idea 

HEAT CONTROL — aC GO aE ele source guaranteed to spark your imagination and give 
you a wealth of hints, tips, and suggestions. 

SPEED els POWER CONTROL This 20-page fact-filled STAR catalog contains com- 

close adjustment (AC or DC) plete descriptive and engineering data on the full line 

i of StaR Ceramics. A big selection chart, complete with 

mechanical and electrical properties, makes the job of 

Or nl fF NU selecting the right STAR material for your product a 


cinch. Like a free copy? Write today for Catalog 57. 
for APPLIANCES 


HSMN LUNE | SS WAARL porcelain company 


for MACHINES and EQUIPMENT 


NATIONAL ELECTRIC CONTROLLER CO. Cliteria Representative 


mi Edwin E. Storr, 4101 Rhodes Ave., N. Hollywood, Calif., STanley 7-5879 
7076 Glenwood Ave., Chicago 26, Ill. ; 
ESTABLISHED i910 Circle 420 on page 17 


4] Muirhead Avenue, Trenton 9, N.J 


Circle 419 on page 17 





Now OVER 


Reader | TE 3500 
Inquiry 
Service 


ENCLOSURES 
and PANELS 


e If whatever appears anywhere in this is- 
sue, either in the editorial or advertising 

ages, stimulates a desire for additional in- A complete range from 12x12" Standard Price Includes 
ae it is only necessary for readers to Ne: Bate. vee. ate PRIME COAT 
record their interests on any one of the post- | SUC, ccecidceéens ced are 2 NEOPRENE GASKET 
cards on page 17 in this issue, in the available to help you solve 3 SUB PANEL 
manner suggested. The publisher will func- } SRE Ae ete TT er aneet 
tion for readers, immediately contacting the mre vote thi 


. ° : *& Send for Standard We fabricate custom : 
— for the data requested, or forwarding cL tae ten: suamemee oben eee ae 


F. COX CO. 601-607 ottawa nw. 


Le) RAPIDS : oe | 
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CHOOSE FROM 


TYPES OF FIBREBOARD 
INSULATION 


PRESSITE 
For Air... Oil... 
Askarel Transformers 


An absorbent, unsized 
board of 100% virgin kraft 
stock free of metallic par- 
ticles. Excellentdielectric, 
physical and chemical 
properties. Available in 
natural kraft color. 


rH ELECTRITE 


Pome tire me cele 
Variety of Punchings 


A high grade board tr 
with natural rosin size 
moistureresistance. Hig 
Tal Bh ae -1al aaa) 

clean. Available ir 

or black colors 


DENSITE 


Extremely 
Hard Board 


Also treated with rosin 
size. Used by many man- 
ufacturers to replace 
more costly types of insu- 
lation. Natural kraft color. 


100% VIRGIN 

KRAFT STOCK GIVES 
HIGH DIELECTRIC 
QUALITY 


lhese three grades of West Virginia 
Vibreboard are available in a range 
of thicknesses (.031" to .250" for 
PRESSITE and ELECTRITE, .031" 
to .125" for DENSITE). For more 
information, write to: 


WEST VIRGINIA 
PULP AND PAPER 
COMPANY 


Pulp Products Department, y 
230 Park Avenue, 
New York 17, N.Y 


382 Circle 422 on page 17 


INDEX TO ADVERTISERS 


lo communicate with advertisers either write direct or use postcards furnished 
expressly for that purpose which appear on page I 


A’G'A Div., Elastic Stop Nut Corp. of 
America 
AMP Incorporated 86, 
Accurate Spring Mfg. Co. 
Acme-Newport Steel Co., A Sub. of Acme 
Steel Co. 
Acme Wire Co., The 
Adams & Westlake Co., The 
Aerovox Corp. 
Akron Porcelain Co. 
Allegheny Ludlum Steel Corp. 
Allen-Bradley Co. 
Allen Manufacturing Co. 
Allied Control Co., Inc. 
Allied Research Products, Inc. 
Allis-Chalmers, General Products Div. _ 
Aluminum Co. of America 46, 47, 
American Brass Co., The 11, 
American Chain & Cable Co., Inc., Page 
Steel and Wire Div. 
American Insulator Corp. 
American Lava Corp., A Sub. of Minnesota 
Mining and Manufacturing Co. 
American Platinum Works, The 
American Television & Radio Co. 
Amphenol Electronics Corp 
Amplex Div., Chrysler Corp. 
Anaconda Wire & Cable Co. 
Appleton Electric Co. 
Armstrong Cork Co., Industrial 
Div. 
Arnold Engineering Co., The 
Arrow-Hart & Hegeman Electric 
Co. 


Baker & Co., Inc. 

Barber-Colman Co. 

Belden Manufacturing Co. Inside Front Cc 
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CHROMALOX 
ELECTRIC 
TUBULAR 
HEATERS 


..-bend to the shape 
you need 


Here is your quick, efficient and economical 
answer to hundreds of electrical heating prob- 
lems. Clamp to metal surfaces, fit into machined 
grooves, cast into metals, immerse in liquids, 
install in ovens and ducts. 

Versatile Chromalox Electric Tubular Heaters 
may be ordered in straight lengths or factory 
formed to nearly any shape required. 

Select sheath metal and wattage to match your 
application and operating temperatures. 


FREE — Send today for these 
2 BIG HEATING HELPS 
Catalog 50 — describes 
complete Chromalox line 
of “packaged” heaters, ele- 

ments and controls, 
Booklet F1550 — “101 
Ways to apply Electric 
Heat.”’ 


C-2110-A 


Edwin L. Wiegand Company 


7530 Thomas Boulevard, Pittsburgh 8, Pa 


Circle 423 on page 17 





the | INDEX TO 
A. W. HAYDON COMPANY'S ADVERTISERS 


ELAPSED TIME INDICATORS 


Sharon Steel Corp. 209 
Smith Corp., A. O. 37, 38, 39, 40 
Somers Brass Co., Inc. 12 
. Spencer Thermostat Div., Metals & Con- 
{ time e trols Corp. 96 
o c od Sprague Electric Co. 173 
o Square D Co. 81 
oa a” Stackpole Carbon Co., Electronic Com- 
ponents Div. 15 
Cas ur e Standard Electrical Products Co. 334 





Standard Pressed Steel Co. 


Flexloc Locknut Div. 255 

Unbrako Socket Screw Div. 74 

9 Star Porcelain Co., The 381 
Stearns Electric Corp. 190 


Sterling Bolt Co. 260 ; 
Still-Man Manufacturing Corp. 374 7 
Stromberg-Carlson, A _ Div. 


of General 












Dynamics Corp. 176 
Switchcraft, Inc. 320 4 
and Sylvania Electric Products Inc. 293 
Synthane Corp. 265 
Syntron Co. 210 
MILITARY Taylor Fibre Co. 277 
e e Tennessee Coal & Iron Div., United 
applications States Steel Corp. 251 
é Tensolite Insulated Wire Co., Inc. 195 
Ther Electric & Machine Works 374 
Thomas & Betts Co., Inc., The 366 
7500 SERIES DC Thomas & Skinner, Inc. 202 
ELAPSED TIME Thompson-Bremer & Co., Sub. of Amer- 
INDICATOR ican Machine & Foundry Co. 268 
Thomson Mfg. Co., Judson L. 337 
Send for Bulletins: AWH ET600 Tinnerman Products, Inc. 169 
Basic Elapsed Time Indicators Torq Engineered Products Co., Inc 290 
7500, 12500, 24200 Series. Torrington Manufacturing Co., The 207 
| Transitron Electronic Corp 85 
Unimax Switch Div., The W. L. Maxson 


Now the Company offers a com- 


; Corp. 370 
plete line of timing motors and devices Union Carbide Corp., National Carbon Co. 72 7 
to record the operating time of any Union Switch & Signal Div. of West- 
electrical or electronic equipment. : inghouse Air Brake Co. 24 
Compact, minimum weight, each unit | United Air Lines, Cargo Sales Div. 6 
oe tu dieite, ‘Stuer aoe tee eal be U, S. Electrical Motors, Inc. 61 
; - jail ee : al United States Gasket Co., Plastics Div. of 
provide daily running time plus a The Garlock Packing Co. 184. 220 
total running record, eliminating United States Graphite Co., The, Div 
estimating or manual totalizing. They of The Wickes Corp. 205 
increase efficiency and reduce costs, United States Steel Corp. 251 
since they provide the quickest way United States Steel Export Co. os 251 
to know when to lubricate, overhaul 7500 SERIES RESET TYPE | a 
4 nT States Stee or < 
or replace equipment. They give on- ELAPSED TIME INDICATOR United Winaehuae Gian. 2 
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Just tell us here at Master what you want in 
power drives—and get the utmost in flexibility, 
compactness and performance. It probably 
won't be as complicated as the multi-shaft Gear- 
motor illustrated here, with 14 shafts turning at 
diverse speeds. But, regardless of what you 
need, Master can supply the right combination 
of horsepower, shaft speed and mounting fea- 
tures with whatever Master components are 
required—all combined in one compact efficient 
unit. Just ask for information. 


Motor Ratings.1s to 400 H.P. All phases, voltages and fre- 


Motor Types. . 
Construction . 


Speeds....... 
Installation. . . 


Power Drive 
Features 


quencies. 


.Squirrel cage, slip ring, synchronous, repul- 


sion-start induction, capacitor, direct current 


.Open, enclosed, splash- proof, fan -cooled, 


explosion-proof, special purpose. 


. Single-speed, multi-speed,and variable speed. 
. Horizontal or vertical, with or without flanges 


and other features. 

Electric brakes (2 types)—5 types of gear re- 

duction up to 432 to 1 ratio. Mechanical and 

electronic variable speed units—fluid drives 
every type of mounting. 


ELECTRIC COMPANY, Dayton 1, Ohio 





REVERE COPPER EXTRUSION shown 
attached to skirtboard before full 
assembly, which you can see below 
in exploded view. A matching bar, 
similar to the one shown is part of 
the “packaged HANCO unit and is 
fastened to the opposite side of the 
screen. Units, in turn, are installed on 
the various types of Vibrating Screens 
made by HEWITT-ROBINS INC., 
Passaic, N. J., and are known as the 
HEWITT-ROBINS HANNON Electric 
Screen Heaters. 


“Customers of F. R. Hannon & Sons are now assured of 

many years of maintenance-free performance plus im- 
proved products.” 

Says T. W. HANNON, Vice-President, 

General Manager 


F. R. HANNON & SONS, Canton, Ohio 


Mr. Hannon continued, “For a number of years we 
had experimented with many different types of mate- 
rials which would be non-porous, free from any burrs 
or voids, capable of maintaining a straight leading 
edge and able to carry 1500 amperes at 5 volts, The 
Revere Copper Extrusion meets these requirements. 
And for the rugged use to which our machines are put 
it would be virtually impossible to maintain satisfac- 
tory operating results without the use of this extruded 
electrical conductor.” 

Perhaps there is a Revere Product that can help you 
give your customers a superior product, or help cut 
your production costs. You'll never know until you 
call the Revere Office nearest you and ask to have a 
T. A. (Technical Advisor) call. Why not make that 
call today? 


CLOSE-UP showing end of the 
Revere Copper Extrusion. 


Revere Copper 
Extruded Shape 


in Hanco Electric Screen Heater 


former copper casting 


on 4 counts 


Here’s the Score! 


COPPER EXTRUDED SHAPE COPPER CASTING 


1—12 foot mill lengths offer 1—60” casting required 
flexibility, eliminating both additional welded joints 
welds and scrap 2—Casting gave porosity 


roble 
2—Shape offers lack of P a : 
; 3—Bow in casting presented 
porosity seg: . 
difficulty when fastening 
3—Shape straightness is su- screen firmly to contact 
perior to casting, giving bet- 4—Initial cost was lower, 
ter electrical contact but additional welds and 
scrap resulted in higher final 
4—Higher cost per foot, but cost, and an inferior finished 
cheaper over-all installation product 


REVERE COPPER AND BRASS 
INCORPORATED 
Founded by Paul Revere in 1801 

230 Park Avenue, New York 17, N.Y. 
Mills: Baltimore, Md.; Brooklyn, N. Y.; 
Chicago, Clinton and Joliet, Ul.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, 
Mass.; Newport, Ark.; Rome, N. Y 


Sales Offices in Principal Cities, 
Distributor Everyu here 


Circle 103 on page 17 





